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FOREWORD

This document is the first of a five part supplement to RADAR CROSS
SECTION HANDBOOK by G. T. Ruck, D, E, Barrick, W, D, Stuart, and C. K, Krichbaum,
Plenum Press, New York, 1969, The supplement consists of classified material and
unclassified material not available for open literature publication., The titles,
authors, and classifications of the individual sections are, as follows:

I. "Theoretical Techniques for Diffruction Bodies (U)", G. T. Ruck and
C. K. Krichbaum, Unclassified.

II. "Complex Body Cross Section (U)", G. T. Ruck and C., K. Krichbaum,
Secret/Restricted Data.

I11. '"Cross Section Modification (U)", G. T. Ruck and D, E, Stutz,
Secret,

1IV. "Direct Observation of Reentry Plasma Effects (U)", W. D, Stuart,
Secret/Formerly Restricted Data,

V. '"Phenomena Associated with OTH Observations (U)", W, D, Stuart,
Secret/Formerly Restricted Data,

This work was sponsored by the Advanced Research Projects Agency (ARPA)
of the Department of Defense. The ARPA program director was Mr. Morris Witow,

It should be noted that the views expressed herein are solely those of the
authors and do not necessarily represent those of the Department of Defense.
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PART 1

THEORETICAL TECHNIQUES FOR DIFFRACTION BODIES (U)

1.1 Handbook Objectives
EJ (

. This report i{s a supplement to a two-volume handbook designed to

present the state-of-the-art in radar cross section determination, summarize the
available analytical techniques for estimating radar cross sections, and present
experimental data typical of the types of radar targets encountered, It is in-
tended that this handbook can be used by persons who are not specialists in the
radar field as wéll as by radar specialists. The two-volume handbook is the
book, "Radar Cross Section Handbook", by Ruck, Barrick, Stuart, and Krichbaum,
Plenum Press, New York, 1969, hereinafter referred to as "RCSH",

This report contains classified data, and unclassified data which is
not generally available. Material contained in RCSH is not duplicated here,

and full use is made of the discussions, figures, equations, etc., of RCSH

.__’”__Ehsgﬂxhnus—ihis*r!ﬁdrff—’fgAE;—aésumed, therefore, that the reader has access to
e mm——r
RCSH.

In general, the nomenclature, conventions, and symbols used in RCSH
are retained here. There are some deviations, however, in a few instances where
material from other sources is used, and these symbols are defined where used.

s 1.2 Radar Cross Section Analysis

Extensive discussions of the various techniques available for radar

cross section estimation are contained in Chapter 8 and Chapter 2 of RCSH.
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In general, most basic shapes can be placed into one of three classes, diffraction
bodies, creeping wave bodies, or arbitrarily shaped bodies. Diffraction bodies
are those for which the primary contributors to the high frequency cross section
are a few specular points, edges, or traveling waves and no significant creeping
wave contribution appears. Creeping wave bodies are those for which a significant
creeping wave contribution exists along with a few specular point, edge, or
traveling wave contributions. The distinction between these two classes of
scatterers is important in thns‘for diffraction bodies, techniques exist which
will allow engineering cross section estimates to be made over virtually all as-
pect angles for frequencies well down into the resonance region. For creeping
wave bodies no such techniques are available., In general, only for incidence at
axial, broadside, and rear aspects on creeping wave bodies of revolutiom can
reasonable high frequency or resonance region engineering estimates be made. For
other aspects (near axial), numerical techniques such as discussed in Section
2.2.2.8 of RCSH must be used.

An arbitrary body is defined here to be one for which at most aspect
angles there are a very large number of contributors to the high frequency cross
section. Sowe exanples of such bodies are aircraft and many satellites.

Rayleigh region estimates are availeble for virtually any shape, by the
appropriate use of the Rayleigh results for the ellipsoid as Jiscussed in Sectiow
8.1.1.1.2 of RCSH. Uafortunately, however, very few targets lie in ths
Rayleigh regicn for wost radar frequencies. Even for over-the-horizon radars
operating in or near the HF band (3-40 Mcps), mcst targets are in the lower or

middle resonance region.
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Prior to discussing in more detail the techniques available for dealing
with the various classes of bodies, it is of interest to present a summary of some
of the simple expressions available for estimating the radar cross sec~tions of
simple shapes. These are presented in Table l-1. All of these expressions can
be found in RCSH, or derived from results presented there; however, they are
scattered .hroughout the book.

In obtaining engineering estimates of the cross section of a particular
shape over various aspect angles, the most generally useful approximation tech-
niques are physical optics, grometrical diffraction, Pock theo::, und Peters’
traveling wave theory. For diffraccion bodies, physical or geometricai optics
plus that portion cf geometrical diffraction dealing with edge diffracted rays
will usually suffice. For creeping wave bodies. physical optics, and the theory
of surface diffracted rays from geouwetrical diffraction, or Fock the.ry can be
used, although the aspects treated often must be restricted. This will be dis-
cussed in more detail later.

As formulated by Keller, there are several deficiencic: in the theory
of peometrical diffraction. One of these is that the theory gives infinite re-
sults at a caustic or a specular point. A technique related to geometrical dif-

1)

fraction has been developed by Ufimtsev in wvhich the cross section can be made
continuous at specular points and edges. In essence, Ufimtsev couples physical
optics and vhat is referred to in RCSH a8 the Somaerfeld-MacDonald technique

to provide field uxpressions which are continuus everywhere and which approach
the optica) fields as the aspect angle approaches a specular poinc. For aspects

far from any spacular point or odge, Ufimtsev's expressions asymptotically ap-

prcach the geome:zrical diffraction results. Ufimtsev has applied this technique
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to a finite cylinder, an infinite strip, and a disc with excellent results (see
Sections 4.3.3.1, 7.4.2.2, and 7.5.1.2.3 of RCSH).

d(z) to provide a general method

Ufimtsev's technique has been extende
of dealing with diffraction bodies of revolution, a class into which many reentry
vehicles and missiles fit., As a result of this extension a "cookbook' procedure
exists for writing out the scattered field equations for perfectly conducting
shapes of this type.* The rules for writing the scattered field expressions for
diffraction bodies of revolution will be presented in the following section and

some comparisons of experimental cross sections with cross sections calculated

using the following procedure are given in Section 2.1,

1.2.1 Scattered Field Computation for Diffraction Bodies of Revolution

The total high frequency scattered fields from a body of revolution con-
sisting of a convex nose segment followed by a profile formed of straight line
segments, can be determined using an extension of Ufimtsev's technique developed
by Ruck, at Battelle(z).

In essence the total scattered fields are considered to be the sum of
two components, one due to the geometrical optics currents flowing on the body,
and the other due to edge currents flowing along surface discontinuities.

To illustrate the approach, and develop a set of "rules" for applying

the technique, the first order scattered fields from a frustrum will be obtained,

Consider a conical frustrum as shown in Figure 1l-1:

* It should be noted that this procedure provides estimates for the total phase
of the scattered field as well as the amplitude.
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FIGURE 1-1. FRUSTRUM DIMENSIONS

The first step is to choose a phase referemce point (point O above), and to deter-

mine which edges and surfaces are in view over the range of aspect angles for

which results are desired, For example, in the range o = 6 < 1/2, Points 1, 2,

and 4 are in view along with the surfaces 4 - 1 and 1 - 2, The far field contri-

butions from the edge currents (the diffraction contributions) can then be written

as follows:*

5 =@/ {a,£(0)[3,(2kaysin0) + 115(2ka;sin®)] = a,£(1) (3, (2ka,sin) -

- Jo(Zkaysind) ] - agf(2)e X088 (akagsing) - ilp(2kagsin®)]}.  (1.2-1)

The functions £(4), £(1), £(2), the diffraction coefficients for the respective

points, are closely related to the diffraction coefficients of Keller (see Section

2.2,2.2 of RCSH), and will be given shortly,

' i -wt
* In this and the following equations of this section, the factor e (kr=w )/r has

been suppressed.
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Examining Equation 1.2-1, the rule for writing down the diffracted field
component is readily apparent. In essence it amounts to writing 1/2 times the sum
of three terms which have the following form: each term consists of the diffrac-
tion coefficient £(i), times the radius of curvature at the diffraction point, a5
times the quantity = [J1(2ka1 sing) * iJz(Zkai sin0) ], t:mes a phase factor ei*i.
The proper * sign and phase angle Wi are determined as follows: cutting the body
with a plane through the symmetry axis whicu is perpendicular to the plane of
incidence; if the diffraction point lies on the incident field side cf this plane,
then the minus sign is used. If the diffraction point lies behind this plane, the
plus sign is used. For a phase reference point on the symmetry axih, the phase
factor *1 is the phase of the perpendicular projection of the diffraction point
along the symmetry axis with respect to the phase reference point, and is positive

if this is behind the phase reference point and negative if in front. For example,

consider two diffraction points as illustrated in Figure 1-2.

H
10y
i: X X2 —>
6 \Lo 3
| 4
2

FIGURE 1-2. DIFFRACTION POINTS ON OPPOSITE SIDES OF
THE SYMMETRY AXIS

With Point O the phase reference point, then §; = -2kx,cos0, and {5 = + 2kx§cose.
Having specified the rules for wi¢ting the diffracted field components,

the specific values of the diffraction coefficients £(i) are

BATTELLE MEMORIAL INSTITUTE = COLUMBUS LABORATORIES
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£(1) = [53“-}131‘-‘1 {(cos(ﬂ/n)-l)-1$ (cos(n/n) - cos %)-1} F ‘—az‘ﬂ] , (1,2-2) )

or

£(i) = [giﬂﬁﬂlﬂl {(éos(ﬂ/n)-1>-1¥ (cos(n/n) - cos

=l

)-1} 7 1800 5 an(¥0) | (1,2.3) -

\

Whether the first or second expression is used depends respectively upon whether
only one, or both, faces of the equivalent wedge formed by the edge is illuminated.
The angles in the above eipressions are defined by Figure 1=-3, with Y the exterior

wedge angle, and n = vy/n,

FIGURE 1-3. WEDGE ANGLE DEFINITION

Having defined the diffraction coefficients we can now write the explicit

expressions for f(4), £(l), £(2) for the frustrum. Thus

£(4) = ffﬂiflftl {(cos(ﬂ/n¢)'1)-1 F (cos(n/n‘) - cos Zﬁﬂﬁ%;ﬂl>-1} F

Ny

T tang;/Z-ez] , (1.2-4)
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£(1) = [fiﬂé;[ﬁil {(cos(ﬂ/ni) - 1)-1 F (cos(n/n;) - cos giﬂ[%—i—gl)-i} F

1

tan(1/2 + 6) . tan(m-g-6)
F > F R ] , (1.2-5)

in(7/ng) - 2(at 9\
£(2) = [3_252723_.{(¢os(n/n3) - 1> ! F (cos(ﬂ/ng)\- cos 2 °;: 0 ) 1} F
z Mg_tgl J , (1.2-6)

with n, = 3/2 - o/m=ny, np = 3/2+ o/m

It remains to determine the contribution to the scattered fields from
the optical currents flowing on the surface. Consider the body of revolution to
be cut along the plane of incidence and let us examine the specular contribution
from a surface whose tangent in the plane of incidence makes an angle of o with

the symmetry axis. This situation is illustrated in Figure 1-4.

0
t : —_— : Symmetry Axis
8 X 9 ) 02
xz )
| < 5
]
2

FIGURE 1-4. SURFACE WITH SLOFE «

The specular contribution from this surface can be written as the sum of contri-

butions from Point 1 and Point 2, as follows:

E

g % tan(e + 6)[G(1) - 6(2)] . (1.2-7)
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The functions G(i) consist of amplitude and phase terms, or

6(4) = a,[J;(2ka s1n6) - LJg(2ka sitn®)][1 - F(r) e, (1.2-8)
where
-1113 -1713 . .
F(T) = ez_qi JZ leatr®) + 15501 = 9—;1—— ‘[oi 't , (1.2-9)
™= /iﬁaicsc o cos(a + 0) , (1.2-10)

and Y:I. is the same as previously defined (‘Yi = 2kx1':ose with O the phase reference
point and X, being positive as illustrated). The plus or minus sign on G is

determined by assigning a plus sign to the point nearest the source (i.e., Point 1
in this case), and a minus sign to the farthest point. Thus the optics contribu-

tion from the surface illustrated above is

g- :t% tan(a + ©) {eikalcosea{ln - F(7y)J{J3,(2ka,sin6 - Ua(Zka,sinG)] -
- 12k%20088, 1) p(10) I3, (2kagsin) - 1J5(Zkagsiné) ]} , (1.2-11)
with
7, = /Zka,csca cos (a + 6) , (1.2-12)
73 = /Zkagcsca cos (a + 9) . (1.2-13)

»

Now as o —> 0 then a; —> a3 —> a and 1,,7T3 —> ®. Examination of

F(T) reveals that fim F(T) = 0. Therefore the optical result for a cylindrical

T—> @

section is
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fl = +(1/4)tan® [eikaIcow -

e!Bxa058 1y, (okasing) - Wa(2kastn®)]} . (1.2-14)
If the surface has an inverse slope such as shown in Figure 1-5, then

the above result is correct if o is replaced ty -a.

0
/ ' — : Symmetry Axis
[’} X

X2 JOz

|

- —é— b -
-]
N
)

FIGURE 1-5. SURFACE WITH INVERSE SLOPE

Thus for the configuration of Figure 1-5,

E

© =& (1/4) tan(® - Q6(1) - 6(2)] , (1.2-15)
where
G(1) = a,[3,(2kas1n0) - Iq(2kasin®) )01 - B(r) 'Vt , (1.2-16)
and
1, = /Kaceca con (8- 0) . (1.2-17)

1f a surface lying on the opposite side of the symmetry axis is illumin-
sted at angle 9, as illustrated in Figure 1-6, the correct results are obtained if

the substitution 8§ —> -0 is made in Equation 1.2-7.
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] % !
0 ‘ x: gy
}/-\ - Symmetry Axis

FIGURE 1-6. SURFACE LYING ACROSS THE SYMMETRY AXIS FROM
THE INCIDENT FIELD DIRECTION

——==Vp

R

—_——-r

Thus for the surface of Figure 1-6, the optical :cntribution is

: = & (1/4) tan(a - ©)[G(2) - 6], (1.2-18)

where
G(1) = a,[3;(2ka s1nb) + LI5(2ka,s1a®) 1[1 - F(r) 1, (1.2-19)
™" ﬂhicsca cos(a - 8) , (1.2-20)

and Y‘ is the same as previcusly defined. Notice that there are several dif-
ferences in the form of Equations 1.2-18, -19 as compared to Y- uations 1.21-7, -8,
The first being that now G(l) carries the minus sign, while G{2) {s positive. 1In
sddition, the combination J, + iJ,g ii used rather than J. !J,.

For a disc as illustrated in Figure l-7, the sp ‘ular contribution can
be written as

" *.151 lcot8 | J,(2kasin®) . (1.2-21)
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Symmetry Axis

FIGURE 1-7. DISC PARAMETERS

This can be considered to be the sum of two terms similar to those previously

obtained, or

: . % i! (s(1) +s(2)) . (1.2-22)
Now
S(1) = [J,(2kasin® - 1J3(2kasing) ] sot® , (1.2-23)

and in accordance with our previous rufe. $(2) = S(1) with ¢ —> -8, or

3(2) = -cot® [-Jx(zk;sine) = iJ3(2kasing)) |

§(2) = cots 73, + 1J,] . (1.2-2)
Adding $(1) and S(2) then gives*

S(1) ¢+ 5(2) = 2coté Ji (Ckaxing) . (1.2-2%)

*  Notice that the disc result, Bq. (1.2-21;. can be obtained from Eq. (1.2-7) if
3 i% set cquai to =¢2 and a; is moved across the svemerry axis.
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Now utilizing the previous results, the scattered fields for a frustrum
will be written. The diffraction contribution for o < 6 S m/2 is given by
Equation 1,2-1 using the diffraction coefficients of Equations 1.2-4, 5, 6. To
this we add the specular contribution from ithe conical side 1 ~ 2 giv:n by
Equation 1.2-11 with x; = 0 and x5 = h, and the specular contributiva from the

disc face 1 - 4 given by Equation 1,2-21. The resultant field expressions are

E. {al[Jx(Zkaxsine) + 1Ji4(2kasin®) ][%gm] [(cos(ﬂ/n') - 1)-1 F

+l

(cos(ﬂ/n') - cos &[2___:_21)'1:\ - a;[J1(2ka,cind) =

n

1J5(2ka,sin6) ][ii_'!%:@‘_-l {(cos(n/n') - 1)-1 F

¥ (cos(ﬂ/n') - cos gﬂég':_ﬂyt} ¥

glan(o+ B) 0'2+ ® F(/Zkaicscor cos(a + 9))‘\ - a3[Jy(2kazsind) -

- 1J3(2kagsin) ][51‘3%:-!;&*1 {(cos(ﬂ/n*‘) - 1)-1 ¥
¥ (cos(ﬂ/n‘*’) “ ¢OS 3%22-)-1} F

T ﬂ(.osza). r(f'zi?a.' caca cos(a + e))] o 2ikhcos 9} , (1.2-26)
with
n"=3/2-an, ate=3/2+an, (1.2-27)
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The results as presented so far do not provide the co~rect solution for
a diffraction caustic. This would not be significant for the frustrum since at
@ = 0,m (the only caustic points) the specular terms from the disc faces are maxi-
mum and much larger than the contribution from the diffraction caustic. The re-
sults can be easily modified, however, so as to give the correct caustic expres=-
sions, and, in general, this should be dons. In essence it consists of taking
the final expression, such as Equation 1.2-26, and everywhere replacing J3 by -J,
without changing the argument. In addition a term given by

-a sin(n/n,)

E i i
= 3;: [JO(Zkaisine) + J,(Zkaisine)] 53;?;7327_:_T e ¥ » (1.2-28)

H

should be added for every diffraction point. Thus for the frustrum, three terms
of this type should be added for the range o £ 6 S n/2. Tne corrected exprassion

then would be,

z=(i/2){a1[.h(2kaxsin9) - 1Jo(2ka,sin) ][’—“‘Qm:} [(con(ﬂ/n') - 1)-1 F

n-

¥ (cos(n/n‘) - cos Ziﬂl%::—gl)-‘] + E%% [-—5591315:1- ] {Jo(2ka,8inB) +

cos(n/n") -1

+ Ja(2kay8in8) ) - a,[J,(2ka,5in6) + iJo(2ka,8iné) )

f!iﬂiﬂlﬂ:l {(col(ﬂ/n‘) - 1)“1 ¥ (cos(nvn‘) - cos 2(n §.+ 9 )'x} +

L n=

3 552!%?t-§l F(Jfklxcacu cos(a + 8 )] L1 [z_ziﬂiﬂlﬂ:l.-] [Jo(2kay8in®) +

n" Lecos(mn/n=) - 1

+ Ja(2kay8in6) ) - ag(Jy(2kagsin®) + LJ,(2kagsinsd) )
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(265 {fancrny - 1) 7 (contrns - con 2817} <

h . iaa .
Ftan(at ) F(fﬂcaacscacos(a + 9) >] A L—-J-ILSLH s

2 nt Lcos(m/nt) =1

[Jo(2kagsing) + Jo(2kazsing) ] e”k'““se} . (1.2-29)

Equation 1.2-29 is an expression for the scattered fields from a frustrum
which is contipnuous everywhere except at the points 6=+ g, 2 1/2, £ (- o).
That is, at any angle at which grazing incidence occurs aloug one of the frustrum
sides or faces. At these points the diffraction coefficients £(i) for parallel
(horizontal) polarization are incorrect. For example, consider the face illus-

trated in Figure 1-8,

f=a+8 B=a 8za-38

c————

FIGURE 1-8. ANGLES NEAR GRAZING INCIDENCE

There are diffraction contributions from the edge: at Points 1 and 2, When the
angle of incidence is o - §, then the diffraction contribution from Point 2 is
f(2). At § = g the contribution from Point 2 should be % £(2), and for

6 = o+ h the contribution from Point 2 should be zero. It is obvious that this
contribution cannot change in a discontinuous fashion, thus it must smoothly vary
from £(2) for 6= o - §, to .5 £(2) for © = ¢, to zerc for © = a+ 5. An
empirical method of achieving this smooth transition is to multiply the diffrac-
tion coefficient by a function Q(z) which has the property that fim Q(z) —> 1,

zZ > w

Q(0) = l, tim Q(z) —> 0.

g —— e
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Such a function is

a@) = 4 [ o - L2k (1.2-30)

~Zz

Thus each diffraction coefficient should be multiplied by the function Q, or we

define

£'(1) = Qlz;) £(D) (1.2-31)

as the new diffraction coefficients.

The argument zg is determined such that it is zero for grazing on each
of the faces of the wedge constituting a particular diffracting edge, and is
positive at those angles where the edge is in view. A cone will be used to

illustrate the appropriate values of z; (Figure 1-9).

3w/2,~- w2

I3

.y /

~
~ 2 _

a™ —3
|2
| w/2,-3%/2

FIGURE 1-9. =z PARAMETER ILLUSTRATIONS

Examining the cone, we have diffraction contributions from Points 2 and

3. Point 3 is in view for -37/2 < € < ¢ and Point 2 for -o < 8 < 3n/2. Choosing
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the diffraction coefficient for Point 3, zero's of z3 must occur at points 8 = g

and 8 = /2, Now constraining 6 to lie in the region 0 € 8 < 7 then

zy = pka{a - 9)(1/2 - 6), 0 <8 <mn2

zs = pka(8 - m/2)n/2, n/2se@sm,.
Similarly

zy = pka(a+ 8)(n/2+ 6) , 0 <86 <mn/2

z, = pka(3n/2 - @)m/2, Tm/2s6<Sm,

To simplify the computation, Q(z) can be defined as

Q(z) =1 for z > 2,
Q(z) = 1+e§f £l for -2 52 52,
Q(z) =0 for z < -2. (1.2-32)

The error involved will be negligible for engineering purposes since_Q(Z) = ,997,
and Q(-2) = .003,
The parameter p in the expression for z is arbitrary and controls the rate
at which the transition occurs, A value of p of 1 or 2 appears to be reasonable,
Returning to the frustrum, then the diffraction coefficients £(1), £(2),

£(3), £(4) are to bé replaced in Eduation 1.2-29 by

BATTELLE MEMORIAL INSTITUTE = COLUMBUS LABORATORIES




23

£'(1) = Q(z1)£(1)

£'(2) = Q(z2)£(2)

£'(3) = Q(za)£(3)

£7(4) = Qz¢) £(4) (1.2-33)

with

zy = 2ka(m - oo~ )(1/2 + )
0s8<m, (1.2-34)
z, = 2ka(m - a+ 6)(n/2 - )
zg = 2ka(m™/2 - &) (x -~ 9)
) 0s9sn/2, (1.2-35)
z, = 2ka(m/2 + @) (a+ 6) g
Zg = Zka(e - ﬂ/2)
/2 s86smn, (1.2-36)
zp = 2ka(31/2 - ©)

It is of some interest to examine the physical content of the expres-
sions obtained in the previous parggraphs.‘ In order to do this, the results for a
cone will be used and the Q functions will not be included in order to simplify
the discussion. If we let a; = 0 and éa = a in the expressions for the scattered
fields from a frustrum, Equation 1.2-29, the scattered fields from a cone will be

obtained. Thus for a cone

BATTELLE MEMORIAL INSTITUTE — COLUMBUS LABORATORIES




24

E{ = 1—28- {e21khcose {13, + 135 [Eiﬁnﬁm ([cos(n/n)-ll-l ¥

F [cos(n/n) = cos 21°‘n+ 9)]-1) T ta“(;‘ +9) F('r"):\ +

+ 1y - 130) [/ ((cog (njn)-1)72 *

F [cos(m/n) = cos

2o 0) ¢ tanles B gy 4

4 21e21kheost __sin(w/n) _ (; Jz]} , (1.2-37)

n[cos(m/n)=1]

1f 0 <6 < /2. 1f /2 <8 S m, then

E o da [2ikheost 15, L yg) [S—iﬂlﬁm] [reos(m/my-137* %
F [cos(T/n) - cos ﬂe—n'-—“-@-]'l:) -
- [Jp + 1Jg] i“nﬁl’ﬁ)-([cos(ﬂ/n)-1]'1 F
* [con(n/n) = cos 2OWE= D1 ) £ BROLD pien g 4

ieZikhcose sin(m/a)

* a[cos(n/my~1] (o * Jﬂl}_s (1.2-38) .

with . '

™" = [2kacsca cos(e - 6)

vt = f2kacsca cos(a + 8) (1.2-39)
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and the Bessel function argument is 2kasin® in all of the above. Now examining
these expressions, in Equation 1.2-37 the first set of terms (those multiplied by
{J; + 1J,]) represent the contribution to the scattered fields by the optical
currents on the near side of the cone and the edge currents on the near edge.

The second set of terms (those multiplied by [J, - iJo]) are non-zero only for
|8} < o and give the contribution from the optical and edge currents from the
far side and edge. The reason for this contribution going to zero for 0 > o is
that the far side of the cone is shadowed at these aspects. Now, if we let

8 —> 0, then J;, J; —> 0, Jy —> 1 and the expression reduces to

5. (a/z)elzkhc°s°[““r(l“/“)] [ 2 % tana F(T°)_‘ (1.2-40)
cos(mn/n) - cos==

which is the single diffraction expression for the backscattered field on the

axial caustic of a cone along with the term, tana F(7°), which represents a

residual contribution from the far specular sidelobes and can often be neglected.

Far from 6 = 0 or 6 = 1/2 - @, the term [J, + iJ,] can be expanded for

large argument to give

asin®

(3, + 3] — 1 A/-ﬂi—(—l—- o~ 1(Zkasin-n/4) (1.2-41)

and when substituted into the first term of Equation 1.2-37 yields

i(n/4-2kasin®) -1 -1
) rat . o 2et8) .
o= e e zszne [—nghﬁ][(cos(ﬂ/n) 1) F (cos(n/n) cos S ) ] (1.2-42)

which is the geometrical diffraction expression for a singly-diffracted ray from

the near edge of the conical base.

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES

T T T P P VP




26

Similarly if Equation 1,2-37 is examined for © ~ /2 - @, the infinities
-t
caused by |cos(n/n) = cos -2-11-:—91] and Eg&(%_*'_ﬂ cancel, leaving

E _-ia 2ikhcos® sin(m/n) tan(o + 8) \
- 3 [J, + 1] e {n[cos(ﬂ/n) = + 1 > (2/3)

[2khcos(a + 9)seca]} . | (1.2-43)

Expanding J, + iJy for a large argument gives

E _ -ia 1 -1(2kasin®-m/4)7] 2ikhcos® sin(n/n)
H 2 [‘ J Tkasing © ]e {n[co;.(n/n) - 1)

+ 1(2/3)khsecq sin(a + 9)} , (1.2-44)

or

E_1 a ei(2khcose»-2kasin6 + “1/4) {n sin(n/n)
H 2,/ tksin® [cos(m/n) - 1]

+ i(2/3)khseca sin(o + 9)} . (1.2-45)

For khsecq large, this becomes

g o 1/3 ,ml::e [hseca sin(a + 8)] ei(2khcose-2kasin6 + n/4) , (1.2-46)

the specular contribution from a cone side.

At § ~ 1, Equation 1,2-38 can be expanded ro give the physical optics
result for scattering from a disc, as it should for this an’le. In general,
these expressions yileld either the correct physical optic: vesult or the
geometrical diffraction result, depending upon tha aspect ungle. Between these
limits the equations can be considered to be interpolation formulas which con~

tinuously join the physical optics and diffraction expressions,
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Having obtained expressions for the scattered fields from a frustrum or
a ccne, it remains to examine the manner in which expressious are obtained for a
body with a smooth couvex nose section, Taking a sphe-e-cone as an Example, we
will assume that a spherical nose segment is smoothly joined to the conical
frustrum of Figure 1-1, We assume that at most, only a second derivative dis~
continuity exists at the join., The join contribution in this case is a second
order effect and can be neglected, If we desire to include second order terms,
the join contribution would be included and cun be computed by the technique
discussed in Szction 8.1,1,1.1.3 of RCSH.

Since we have assumed the sphere~cone join to be smooth, there is nc
edge at Points 1 and 4 of Figure l-1 and the diffraction contributions from
these points must be omitted. Similarly, since the disc surface l=4 is no longer
viewed, the physical optics contribution from this surface must be omitted. Thus
the field expressions consist of the speculer contribution from the spherical
nose, the diffraction contribution from Points 2 and 3 and che specular contribu-
tion irom the sides 1-2, 4-3, and the rear, 2-3. The resulting field equations
for the sphere-cone are giver as Equatione 2.1-52, 2.1~53 of Section 2.1.2.1,1 of
Chapter 2, Part II,

The field equations obtained using the technique of this section are
analytically simple althuugh somewhat couplex algebraically. They can be easily
programmed for machine evaluation or can be evaluated numerically vsing a desk
calculator, The appendix of this report gives some computetional aids for the
use of either of these methods,

In Teble A-1 of the appendix, tabulations of the function F(7) are
given versus 1, for T ranging from -80 to 80 in steps of 0.25. Similarly, the

diffraction coefficients are tabulated in Tables A-3 through A-l4 for cons
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half-angles of 0, 6°, 8°, 10°, 12°, and 15°. The aspect angle © ranges from 0 to

180° in 0.5° increments in these tables.

1.2.2 gCreeping Wave Bod utations

It was mentioned previously that for creeping wave bodies no analytical
techniques are available for obtaining cross section estimates at all aspects.

In particular, estimates are not available for those aspects where the creeping
wave dominates, with the exception of the axial caustic for certain bodies of
revolution. For those aspect; where the creeping wave is not a dominant contri-
butor the techniques of the previous section and those of Section 8.1.1.1.1 of
RCSH can be used to obtain reasonsble cross section eltimitel. Similarly, ‘
Rayleigh region estimates can be obtained for all aspects by the techniques of
Section 8.1.1,1.2 of RCSH.

This leaves the question then;of what can be ” me with respect to ob-
taining snalytical estimates for those aspects where the creeping wave dominates.
For a perfectly conducting, comvex, body of revolution either Fock theory or the
geometrical diffraction approach of Section 8.1.1.1.1.4 of RCSH can be used
to obtain first order estimates. If any of the above three restrictions are
relaxed, however, then very little can be done. For axial incidence on perfectly
conducting bodies of revolution with a spheroidal shaped shadow region (i.e.,
cone-sphere, cone prolate spheroid, etc.), first order estimates can be obtained
(3

using either Pock theory or the geometrical theory of diffraction. Similarly,

first order sxial incidence cross section estimates are available for.a coated
(%)

cone-sphere under certain restrictions on the coating parsmeters.

For off-axial incidence on the above bodiss, no creeping vave estimates

exist. Similarly, i{f the shadov region is not spheroidal no creeping vave
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estimates exist even for axial incidence, Likewise for nonperfectly conducting
bodies, particularly relatively lossless dislectric bodies or bodies with
dielectric coatings, no creeping wave sstimates exist,

In gensral, then, at the present time we are forced to rely primarily
on experimentsl data for estimates of the creeping wave contribution for most
bodies, For perfectly conducting bodies at not too high a frequency, however,

the numerical methods discussed in Section 2,2,2.8 of RCSH can be used,
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APPENDIX

NUMERICAL METHODS

A.1 Intreduction

The hiﬁh frequency solutions obtained using the methods presented in
Section 1,2 require use of a digital computer or modern desk calculator for numerical
evalustion, The following functions are required for computation of the high fre-
quency solutions: (1) trigonometric functions, (2) elliptic integrals, (3) Bessel
functions, (4) error function, and (5) Fresnel integrals. Numerical tables are
available for all of these functions and are convenient for use with a desk calculator,
I1f a digital computer is used, the use of tables is not s convenient method for

evaluating functions; the following computing prccedures are convenient for this

purpose.

A.2 Elliptic Integrale

In the computation of Rayleigh cross sections of ellipsoids, the following

functions were introduced in Section 5.1.1.1 of Volume I:

1, - -;:—c ﬁﬁ%&% [r(ep a) - E(® a)] (A-1)

1, -2 %[m Q) - costa P(p o) - LG sl coup] (A-2)
I = :éc- utﬂcp coga[ conp B 0)1 (A-3)

vhere ¥ and B, the incomplate elliptic iantegrals of the first snd second kinus

respecsively, ave defined by
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A-2

¥

do
F(pa) = l e (A~4)
? /1 - simda sind

o
B o) = j /1 - simfa sind do (A-5)

Q

¢ and 0 are termed the amplitude and modular angle respectively, Numerical tabulations
of these functions are contained in References 1, 2, and .,

If computations are carried out on a digital computer, the following
algorithm, taken from References 1 and 2, provides a rapid evaluation of these
functions and 1s valid for all points except at (p = 90°, a = 90°) for which F goes

to infinity. The evaluation goes as follows: For a = 90°,

E = gin® (A-6)
- 1pfiteing o
F ln( cos O ) (A-7)

For 0 = 0°,
E=F =p {(in radians) (A-8)

Otherwise, perform the following recursion. Set:

% = 0.0 ,

YQ = 1.0 »

Z =1.0 ,

Pc = 1.0 .
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sin qp = sin@ ,

kg = sina (A-9)

Perform the following iteration:
cos P =/1 - sinchn R
k! = -2,

? -KBT
P n nn

B mmp—

n+l 1+ k' ?
n

2 -
kn si:rpn cospn

—

Q «Q +T
o+l n 8 4+ /T - K sindy
n n

3

- )
T!H"I (1 + kn>Tn 4

L
(1 + kn)sinpn

- ull
1 +/1 k:sinqan

SATTELLE WMEMOMIAL INSTITUTE ~ COLUMBUS LABORATORIES

A




A-4
Rn+1 = (1 + kn+1)Rn ¢ (4-10)

This resursion process, resulting in a decreasing sequence of values of kn is carried

out until
k <e¢ ' (A-11)

where € is an arbitrary small positive number. At this point,

E=~ Pﬂ¢m + Qm ’
F = Rd$m . (A-12)

Accuracies to at least four places have been obtained for ¢ = 10~® and results
satisfactory for cross section computations can be obtained for larger values of €.

The machine time required for this computation is quite small.

A.3 Bessel Functions

Section 2.1.1.2 contains a method for deriving high frequency cross section
solutions which contain linear combinations of the Bessel functions J, (x), J, (x), and
Ja(x). Numerical tabulations of these functions are contained in Reference 3. The
folleowing polynomial approximations, taken from Reference 2, can be used to evaluate
Besgel functions with an accuracy sufficient for cross section computations.

For -3 < x< 3

Jo(x) = 1.0 - z.z:.99997(§)a + 1.2ssszoa(§)‘ - 0.3163866(%)" +

+ o.ou.aan(l;-)' . o.ooaw.a(%)m + o.ooon(§)la (A-13)
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3 4 []
INCETILER 0.56249985(%)" +0.21093573()" - 0.03954289(%)" +

+ o.00443319(-§)° . o.ooos1m(§)‘° + o.oooouo9(§)”] (A-14)

For 3 x < =

fs cosfg

Jo(x) = 7%

f; cosh,

J(x) = T (A-15)

wvhere

£, = 0.79788456 - o.oooooo77(%) - o.oosszn.o(-f:)a - o.oooo9s12(;3;>° +
+ 0.00137237(5)‘ - o.ooonaos(%)' + o.ooowns(%)' (A-16)

2
£, = 0.79788456 + 0.00000156(%) + 0.01659667(%) +

+ o.ooo171os(;%)a . o.ooza9su(3)‘ + o.oonassa(i—)' ;

- 0.00020033(2)’ (A-17)

\2
B = x - 0.78539816 - 0,06166397(3) - 0.00003934(3)" +

+ o.oozozsn(%)’ . o.ooomzs(%)‘ . o.oooz9333(§)' .

+ 0.00013558(?")‘ (A-18)
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2
8, = x - 2,35619449 + 0.12499612(-3) + o.ooooseso(%) -

3 4 &
- 0.00637879(3) + 0.00074348(3) + 0.00079824(3) -

8
- 0.00029166(3) (A-19)
Jo (x) and higher order functions can be obtained by the following recursion formula:

Jn+2(x) = (M> Jn+1(x) - Jn(x) (A-20)

X

A.4 Q Functions

In Section 2.1.1.2, the following function was defined:

Q) = 7 Jz et g - L2ext@ (a-21)

There are numerical tables of the error function, erf(Z), in Reference 2.

The following method may be used to evaluate erf(Z) in place of tables:

-¥; 2<0
erf(2) = 0; Z=0 (A-22)
Y; 2> 0
where
Y=1.0 - [0.3680242 p - 0.0958798 p® + 0.7478556 p’]e.z° (A-23)
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and

} 1,0 )
P10 +047047 Z (A-24)

A.5 F Functions

In the high frequency scattering computations from conical surfaces the

following function is required:

-172 ]
e it?
F(r) = p e dt (A-25)
o
where
T = /Zka csca cos(a £ §) (A-26)

The parameters which determine T are defined in Section 2.1.1.2. T can be either a
real or pure imaginary number depending upon the value of (@ £ 8). If we write

(2.1 - 38) in terms of the magnitude of T, the following expression can he obtained:

L ) ol BV)] o)<

F(1) = (A-27)

G ri/E ) o /A s aan)

where

T = V[ZRA csca cos(a £ 8)| (A-28)
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The Fresnel integrals, C(X) and S(X), are defined as follows:

X

c(x) = j cos(%-t‘)dt (A-29)
[+]
X

S(X) = J sin(%-c=)dc (A-30)
[

Tabulations of these functions are contained in Reference 2. The following approx-

imations, of sufficient accuracy for cross section computations, can be used in lieu

of tables.
C(X) = % + £(X) sin(% x°) . 8(X) cos(% x?) (A-31)
S(X) = 5 - £(X) cos(% x°) - g(X) sin(% xP) (A-32)

where
f0) ~ T T T N TR o (A3

. 1.0
8K T T A eI X T 3.0 ® 76,60 © - (A-34)

A plot of |F(*)| vs& 7@ is contained in Figure A-1, and Table A-1 contains numerical

tabulations of this function.

A.6 Diffraction Coefficients

The following diffraction coe{ficients are used in the solutions for
scattering from sphere-cones, cylindrical, and cone-cylinder-flare bodies contained

{n Sectionx 2.1.2.1 and 2.1.3.
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2

=80.00
=7975
-79050
'79025
-79,00
-18,7%
78450
.73025
=78,00
'77075
'77.50
«77.25%
«77.00
=76475
°1615°
‘76.25
=76,00
«75.7%
-75.50
=75.25
=75.00
-1°. 75
‘1‘.50
=74,2%
-7‘100
*73.75
-73,590
‘73.25
=713.0G¢
=T72.75
12,50
=7¢.¢5
'7?.00
“T1.7%
.71050
’71-25
*71.69
=T0.7%
=70.50
-73.25
.’OCQQ
’6“.75
59,50
.59025
-49.80
a1
~4% .50
.65.25
08,02
47,75
a7 .50
-47,2%
-61.@@
A8 7%
-§6-$?

A-10

TABLE A-1.
Real ¥ ImegF
-. 090472 =,034712
-, 097934 -,011078
- 099324 2013707
. 094536 +038104
- 0830850 060595
=edbTY:R «079778
o 07098 «090439
s 026452 «103663
+0003808 106854
« 025280 +103798
« 088675 + 0966646
«069111 80004
N LEXTIT +060713
«09623/ <037979
0101268 +013207
«099ub3 -,012068
0923082 -, 036284
«07901> =,057878
o 060719 =,07%5%3
« 038578 -,088172
2013956 -, 09233
-.011021 --095392
- 036566 -, 089699
-00393i“ ‘00,'598
- JTHASY =, C6080Y
0927082 ., 63390
-.101300 .'01‘63‘
~e103597 sbllle?
- ¥9503 «036706
-, 08Ye2y +060510
-y Q73¢9 081092
- 352158 «0Y70s0
-.020655 «107475
- 003081 «111878
«fe29le .10937¢
047581 < 100670
«05¥20e JOH810
Qutull 00085972
JO99eTI «00325%2
« 109331 «017%33
duaced -, 004081)
L3 7e2> e, 030324
1Y 17 .o 097369
-c°°‘l‘ 'oG'.‘)’
N YSI1Y) -, 099343
2luvee -sy¥8306
Iy -, CYP64%
PR R LYY T4 e UV602Y
P 1 1ML =, Ln277Y
e OTYSET -, {0569Y
-sdvhite -yTe3b:2
s JCNCid w.Clg07]
CI Y.L 1Y) « 50437
-o10912e +235260

F FUNCTIONS

1el

«096903
+098558
+100265
101927
«103496
« 104767
«105801
106507
»106855
0106832
106445
105721
«104T0%5
« 103460
102067
«100615
«099207
+ 097945
«096928
« 096243
095953

© 2096097

+ 096680
« 097674
«099029
100638
10243}
+104292

11
el 710
109680

.9%56
eilles)
«111720
J111757
111396
«110663
+ 109604
+1008286
«106790
108216
2103072
do2eN
101128
100326
«09YIIY
2106096
«100640
«10:t80
ltN18
E 13114
1040821
Y1 L1
«110827

Arg F
(degrees)

200,990%37
185,453618
172.142593
158,047264
144,148794
130.407739
116.796686
103.272324
49,792061
76.312094
62-708692
49.178113
35.439814
21.53603%
T.434966
353,11331)
338,559549
323.777230
308.787620
293.630634
278,361149
263.0%54262
247,771984
232.6048136
217.59422¢
202.79915%9
188,214068
173.8752082
159.763458
145,856797
132,124332
118,528762
105.0286¥9
91.580219%
Tu.138228
04,65726)
$1.092474
37,40074"
2962202
$.48239%
399,195008
Jep 065508
325.4940086
31C.901309
295.7240812
200.422031
26%.00%320
209,732690
23%,09979)
21%9,431200
206,574%99
189.9%7601
1735,968648
161,6%931¢
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i

~66,25
~66,00
=65.75
6950
65,25
=6500
=64.75
-64a50
~64 .25
=64400
‘63.75
=63,50
~63+25
~63,00
-62075
6ol
=62425
=62400
=61.75
“61450
~61425
-61,00
=604,7%
=-60,50
°60.25
'60000
=59,75
'59.50
=59.,2%
-59,00
=58,75
~5H,50
=5u4,25
=58.,00
5775
“57.44%0
=-57,25
57,00
=“56.,70
=56,%0
=56.25
«56,00
=55.75
=55.50
=55.25
=55400
~54,75
~54,50
=54,25
=54,00
=53,75
=53.50
=5%3.25
=53.00
=52.75
+h2.50

Real F

~s 095164
- 079234
~,058314
= 0330687
“0006572
20204069
046630
069993
«QBY0TY
0102580
» 109936
110367
¢103918
«090566
2072290
049031
« 022619
=e 000314
-e 033034
-, (158815
-« 08104]
-.096316
'-1U9b“i
-, 112996
-e11:372
~s101804
- 085860
L9505
1048
-.Ollobb
«017737
045542
070622
o N91405
0106575
115166
116611
110791
« 098036
079110
«055164
«027H0Y
-, 001682
'0031066
“-Obabb“
-.082714d
=s101745
=, 114526
“0120836
-s118488H
-,107356
- 093372
=. 071002
- 0459438
-«015735
0141729

A-11

Imag F

« 060515
«082561
2100016
111776
+117089
«115602
107383
« 092920
« 073091
«049111
022461
005219
-¢032176
~a 055761
~e(077416
~e0928239
=e102045
-¢104437
-2093¢834
-~ 38492
=-s071089
- 048682
’6022644
.005421
$B3775
«0H0655
8% 384
«103472

116714
e12326]

2127681
02{”981
«100612
«(B0444
« 055710
027933
-, 001167

.'0029’83

‘0056125
~. 0718542
=. 095617
~.106260
'01097’7
-l105915
~-. 094878
~e077319
‘.05“330
- 027226
002237
032267
+061000
UL1-T'S}
0101532
0122499
2130437
130872

ir|

0112775
114431
115774
0116742
0117291
«117401
«117073
.116332
+115225
«113821
«112207
«110489
«108786
+107223
#105921
«104991
«104523
«104572
«105157
«1062u4
«107802
0109708
«111858
ellal2e
01163890
«1185¢C¢
«120385

T.121932

«123077
0123756
123956
123512
el22924%
0121763
121258
«118505
2116617
W 114724
2112965
«1110677
«110389
«109803
199790
110377
111544
113228
«115328
117718
120257
+122803
125217
127377
«129176
»130531
«131383
0131598

Arg T
(degrees)

1474547701
133.82218%
120.244409
1064771687
93.,358736
79.,95890}
66.525072
53.0105%52
39.370091
254561347
11.546972
357.29747%
3654794823
327,036438
313.,038850
297.539829
282.497722
207,087100
251.650929
2364390733
221+257113
206,342794
191,679348
174277423
163,129423
149,213236
135.496652
121.939726
108,4390337)
95,125689
81.,773317
684392320
54,933972
414350705
27+597461
134633727
R0 426421
34w 953659
330205149
315.206445
299,981843
2864 ,5544(2
269,121931
253,652877
234,2715617
223.,067756
208,0R88052
193.372538
1 'Be934067
1644766212
150,846505
137.141286
123.609324
110.204637
96.,8478446
83,5806445
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~52.25
*52.00
=51.75
»51.50
=51.25
=51.00
50475
=50450
=50.25
=50.00
“49,75
“49,50
=49.25%
'49'00
=48475%
~68.,50
'48025
“465,00
-67.75
“47.50
=47.25%
~47.00
“46475
=46.50
~46425
~46,00
~45,75
'45‘.50
“45,25
"45.00
=44,71%
44450
=44425
“64400
=“43,75
~43.50
~43.2%
~43400
42475
=42,50
=42,25
742-00
61,75
=4)450
=41.25
«41,00
=40,75
~40450
=40.25
=“40.00
~39.7%
~39,90
=39,.,25
~39,00
=38,75
=3ReH0

Real F

044405
«N7145¢
« 094170
$111120
121221
«123808
o11b6bA
W106130
L086H91
0062133
0033369
2002373
-a 028937
-4 084 /92
105832
~s12039¢
- 127534
~s126772
-.118113
-e102056
"-079561
EILEI S AL
- 021052
«0113062
063234
072574
097942
0116950
e 12838y
132294
127953
0115600
W09HY6U
070214
0039933
0691706
-y 0266017
= 0HY7H8
-, 087435
-s110861%
-e}1274L6
~-s ) 36294
-s13666/
-.128533
-, 112367
-s QBYQ6Y
~e 060105
- 027227
«Q0To41
e L2045
076131
101788
123254
137162
s 1e2991

Inag F

123743
1094062
0BB8LE6
0632/0
« 034187
« 003437
~. 027070
e (55431
-, 079863
-a PYHR23
=e111099
=« 115889
-.112853
‘0102139
-.086370
- 060615
‘-032319
'.001219
030766
« 061651
089511
«112545
129445
013U980
140571
2134079
« 119870
098788
072116
« 041486
«(0BT790
- 2023943
. .054669
e0Bléb8
‘019?615
--116785
~¢123040
=-e120902
~.110568
~-,092511
-, 067848
~. 038071
‘0005002
«029323
062777
093274
+ 118901
138030
« 149450
«1523u9
0166623
132460
«110735
« 082760
050242
015145

Lel.

131469
130718
» 129494
«127870
«12595¢0
»123856
121732
119734
J118018
0116733
116002
«115913
0116504
0117760
«119616
«121961
«124655
0127540
130452
+133235
«135748
«137868
0139497
« 140565
«141029
140877
160128
.138829
0137062
«134935
« 132586
0130174
« 127875
0125871
01264337
.123423
«123238
$123836
125211
127291
« 129958
«133049
«136385
0139778
«163044
140020
0148562
«150554
«151510
+152576
e152532
151793
150408
0148461
«146074
¢ 143397

Arg F
(degrees)

70259649
956,865088
43,345630
29,656217
15749808
1590266
3474151310
332.,422313
317.413267
302.158548
286.718017
211.173069
255.618662
240,15135%5
224,857139
209,801953
195,026829
180,547728
166,358734
1524436840
1384746845
125,24551S
111+884681
Y8.613335
85,378918
72.128116
58.807434
45,363468
314745986
17.905745
3,601350
349,40) 308
334,689994
319.,672835
304,381845
288,877361
2734245245
297,5K82664
2424013038
226.,6159C0
211,471578
166,627204
1824101914
167.890470
153.,968782
140,29953¢
126,836891
1134529965
100325041
b7.166906
73.999547
604766553
6T7,411737
33.87976G9
204117813
6.,0787-9
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Arg F
il Real F Imag F |F| (degrees)
~38,25 0139149 -2020238 «140613  351.724912
«38,00 0126992 =, 053816 0137925 337,034068
=37,75 106821 -, (83439 0135546 322.006235
=37.50 «0T9H38 -.107228 »133686 306,669995
~37.25 047601 e 122657 +13253) 291.086101 "
«37.00 «012318 ~e131646 +132221 275.34564)
-36,75 “e024067 ~e130635 132833 259,56)1246
=36,50 »e 059215 ~e]20619 «134370 243,852389
~364.25 e 090926 ~e102156 0136760 2284328659
«36,00 -e117200 -,07633) «13946% 213.075933
=35.75 ~»21363061 ~a 044699 2143500 198,148864
=35.50 147167 ~ 009182 « 1474593 183.570211
«35.25 s 148BHS « 028038 «151502 169.332125
=35.00 =e141363 «0646%Y «19%5430 155,617711
-34,75 “e128945 o U9B40] +159041 141,777650
=36,.50 -e)10005] 127147 162164 128,306564})
=34,25% -y 06998 ¢ 149075 0164657 115,127288
=34400 -e 034615 «162775 «166415 102.005%24
=33.,75% « 003091 «167339 2167368 t8.941926
=33.50 s QA0860 0162423 167465 T5.877298
=33.25 076357 146268 «166775 62.751891
=33.00 01067333 + 125696 v165287 49,505622
=37.75% 2131829 « 096056 162112 36,078646
=32.50 »148g07 «06)1150 +160382 224412736
=32,25 0195561 « 023121 157270 8,6453899
=32,00 «1331806 015677 +153986 354,156738.
=31.7% sl4)212 - 052823 «150769 339.490791
=31.5n +120312 - 085981 v 147877 3244448534
~31.2% W 0Y1716 =+113044 +145570 309.053659
=31.00 « 057186 ~a132267 v144084 292,366896
-30,7% «0lH70Y v, 142381 «143605 277.485817
«30.%0 021231 -, 142674 v 144245 261,5%35036
=30.2% -a060196 ~+133037 1646022 245,06%3315
. «-30,00 s 095750 -y11398) «]4886) 225.968145
-29,75% - 125646 -, 086607 2152603 214,5782%9
«29.50 =a147975 - 052543 +157026 199,548958
29,25 -s161280 -, 013847 »161873 184,907166
=29,00 =e164654 « 027117 0166872 1T70.647795
n el 1% ~slD7803 067824 171761 156,T741891
=28450 141065 «105743 176297 143,1446487
=78.2% -y 115397 v 13549¢ «180269 129,802052
-28.00 -4 082322 « 164000 183502 116,%54920
-27.75% = 043545 180616 « 185859 103,641923
=27450 =+002290 187235 «187249 90.700660 .
=21.2% 039752 « 183365 «18762S 77.768087
-27,00 MOYAT IS «169162 186985 64,T730802
20,75 «114961 v 145426 185378 51.673093
=26,50 « 163379 2113559 «182%900 38,380697
26,25 163077 YT 1797060 24,8381%4 ’
26400 W]T27%6 w033527 175977 10.982921 -
-25,75 171706 - 009722 171941 356,759354 '
=25.50 V199894 -s 051565 «168003 3642,125644
=25.25% 137909 =, 089368 164367 3274063345
=25.00 107137 -~ 120720 0161406 311.588546
-Zh TS 69293 e 163%90 «169435 295.760727
=24450 s 0261703 - 15645] « 158714 279.685827
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-24,25
~24.00
~23.75
=23.50
~23.25
=23.00
=22.75
=22,50
~22.25
-22,00
=21.75%
=21¢50
'21.25
‘?1.00
=20.,75
=20.50
=2025
=20,00
-19,75
=19.25
~19,00
~18,75
~18,50
~18.25
-1&,00
~17.75
~17.50
=17.25
~17.00
—16'75
~16.50
=16.25
=16.00
"15.75
-15,50
~15.25
=15,00
=14,75
-16,50
=14.25
-14,00
=13.75
~13.50
“13.25
=13.00
«12.75
~12.,50
=12.45
=12.00
~11.75
=11.50
~11.25
=11.00
~10.75
~10.50

Real F

-,018025
~a062123
-+102830
=e1375%91
-4]164150
~e1BOTHBT
'olbb3~l
‘0180350
-s163060
~e139423
- (Y9048
=e 056102
'.009190
038809
084912
126220
«160098
164339
«197311
«19805Y
« 186380
«162b41
«128751
« 0B6UYD
0037417
~s014331
- 0659065
-e]142606
-115617~
-qo 188980
~s210522
~e21927%
--216505
-+1963006
=e 16500
-e124120
-,0742068
- 01902¢
« 038260
« 094030
¢ 144805
«187307
218762
«236948
240541
229020
202807
e 163246
+112530
« (153508
-s0100bb
~.(T4b28
~e)36046
- 190453
~-e236308
- dbbbad

A-14

Imag F

-0158388
~e169154
-+129193
=, 099625
".062176
-+ 019086
.027038
o 073366
0117027
«1955283
2185704
206318
$215743
213278
196952
173534
«138494
« 095918
L04u387
- 001177
=. (450688
‘109‘085
-.131523
’t159551
176272
-.180‘65
-e171669
'-150225
~e117266
-, 074652
=sb24b74
2029100
«083Y9%
«136433
163135
221130
247941
261748
22061508
«24T034
219022
179019
1293487
L£T72967
«013313
~. 065914
=, 100967
~o14H2H8
-, 184771
-207T25
-.215932
- 267277
”n183°61
-e1243994
-4 092089
‘0030217

Lrl

+159411
¢161574
0165125
«169872
« 175537
«181792
«188292
«194701
«200708
0206040
210467
213810
215939
«2167680
216314
«214583
211689
«207801
«203157
198063
«192890
0188067
«185605)
181298
«180200
«181033
183906
«188744
»195299
«203196
«211987
«221197
«2303064
«239061
2« 246908
+253583
258825
0262438
0264292
« 2646327
« 262563
255098
0254124
«247928
«240910
«233577
226951
220561
£216298
«214526
«215768
«220303
s 228084
238761
2251755
« 266365

Arg F
(degrees)

263.507690
247,388110
231.,480626
215.907220
2004745280
186,026457
171,743998
157.863508
144,333221
131,091844
118,073904
105.212170
92.439188
19,687149
66,887390
53.969686
40.,861763
27.,489556
13,7718884
359,659483
345,072458
329,981866
314,389813
298,351615
261.984193
265,459596
248,980224
232,742248
216.901553
201,554777
186,738445
172.440468
158,615831
145,200666
132,122342
119,305507
106.674993
94,156581
B1,676446
‘69-159856
56,529531
43,704044
30,596742
17.11597%
Jel6TBYZ
348,6636%
333,533636
317748993
3014349292
284,465503
267,321064
250,199144
€33,382118
217,091523
201.,6456056
186,513779

BATTELLE MEMORIAL INSTITUTE = COLUMBUS LABORATORIES

-




=]10.,25
=-1u,00
"9075
=9,50
'9.25
-9,00
-8,7%
-b.so
"6025
8400
‘7-75
‘7-50
~7.25
=heT5
=6e50
“6.25
-6,00C
=5,75
=5,50
-5025
~5.,00
4,75
-4.50
~6,25
=4,00
=3,75
=3.50
=3.25
-3.0¢0
w2e 15
=2+50
=225
=2.00
-1.75
=145%0
"1.25
=1.00
‘u?S
=50
=25
0.00
«25
50

o 75
1.C0
1025
1.50
175
2.{‘”
2e2%
250
de1%
3.00
da2s
JeH0

Real F

-.?792(‘3
.e216817
~e297222
’0?210”7
-, 170297
-,1070622
-, 0366437
+03b470
e113165
IH21 14
2628106
289251
«3lb/l3b
328055
318270
2HABHY
02357
«1067171
L OBAGYY
-, 007301
-e 1 03654
-s1VUB4L
-.28700¢
362508
-s4c033¢
-455YHE
TY-1-1-3%-Y4
-obobl3b
~s603020
- 229737
-e23107Y
‘o]lOqu
0264907
BRI
» 329358
w0100
623175
«7o1UN3
P56Y11L
«935933
e 903230

s 9b3200
« 935933
sliDhY11)
fTh1003
o637
JaHILUSG
329350
LYY
Wzl ?
-gll0UY
-sedlury
'obZQIJ]
- hUALPY
AR N Y]

Imag F

038079
«JOBTR?
«177632
260385
0293067
332226
«355153
«300068
«346A242
v 3140KE
26591408
202004
128349
J68403
- 032923
~e1106496
-.179216
~4234304
-.271613
-, 287858
- 280850
=e249044
~e 19‘635
-,117976
-, 0215917
089322
209750
+3233863
09553‘2
«567781)
665026
161507
« 1925148
JbleSus
B8OS40
«70407]
692474
HYlbaT
1466549
321916
0 ) 65437

-, 165437
'.32]914
= 466569
- 501867
--h‘)&"‘?#
-, 16467)
-'505“60
=il 65HG
-e'YPo 4N
- 141501
- bNUgh
“eob Ty
- bt day
~e3A38A3

Ir|

2818687
« 297480
» 312596
2326596
«33RYH3
«349223
« 357038
«362116
» 3642066
363397
359531
«3SPHEY
«343610
¢332398
«319908
¢ 307395
0296099
«¢BTRZB
+284513
« 287951
0299378
031915%
¢ 366775
381135
420882
RCY-TY.TY.)
511168
«559312
«608080
«656583
«704C30
« 749711
« 19293%
«833320
wHT0197
«903206
«931995
0956260
2975687
+ 989747
«997057

«997057
OHYTAT
975687
956260
931999
$903206
HUTULGY
«R3II320
« 792995
«T49T1)
704040
e 65h%03
08080
559312

Arg F
(degrees)

172.235221
158.55¢662

145,371809
132.605427
1204160243
1074946317
95,8H9716
63.,900631
71+900581
59.803991
4Te517274
34,934563
21.,933593
£.372995
354,094054
338.9329646
3224753190
305.5¢7059
c87,319494
208,5647180
€49.736838
2314462558
214,143811
197,968128
162,930397
1~8,914718
155,774143
143.350589
131,511811
leCe1657¢5
169.161001
“8.6H4068
BE.059513
T7.8427214
67.759989
S7.421960
67,98773]
Jb.238776
cheBabZoY
16.980670
94551010

3504444990
3614019330
331.4337%2
321.761226
2i2.012269
j2,178040
€92.2640011
e T2786
¢fis94u0n!
f6l 515932
2L0.,83899Y
239854295
e O RRLIBY
2164609411

BATTELLE MEMORIAL INSTITUTE ~ COLUMBUS LABORATORIES




3,75
6000
4e25
4,50
4,75
5,00
5.25%
5«50
5¢7%
600
6425
6.50
675
Te00
7.25
7.50
7.75
BeCO
.25
8,50
B 75
9.00
9.25
9.50
9.75
1¢.00
10.25
16450
10,75
11'00
11.25
114599
11.75
12.0n
12+42%
12.590
i¢e 15
13.00
13.2%
13.50
13.75
l‘lo')
14.2%
16.50
14478
1%.00
15425
1550
19478
16.00
1heth
Jhe™0
!hoTE
17400
17425

11.50

Real F

~e466152
s 4h598
-0420332
~9362546
- 287002
-e 190842
es 103004
-o 007301
o NN46YY
«167171
« 235705
egh6BeY
«318270
0328855
0218738
289251
02420816
182774
0113165
038470
- 026637
‘0107b22
-e1702Y7
-.2210h7
-.?2572¢2
- 216817
“-2,9203
-a2b404D>
-ecd6 300
-e 190453
«oa1360¢6
-, 0labce
~.010C8>
«N339Hb
e112520
e163740
202807
02902V
0240961
216960
02357“(
S IRT30T
TYY IR
PR TRUKEL)
AL P4
= lLY02¢
P PR
-y lcaldu
-y 1656U0

reelyhdte

-e/ltbUD
'C?RVEY“
~.2105e¢
EPS N1 3737
~slbbl /e
Cellagot

A-16

Imag F

'1209750
- 089322
021517
«117516
»1966235
249044
+ZROBS0
287858
271613
wr 36306
179214
s110606
2132923
'00“3“03
-, 12R3049
-, 202044
~e 265148
~s314088
~s346242
-, 360066
=.35%1%3
~e332226
- f93067
- 240355
-.177632
-.108782
- (138079
030217
092989
«163%44
J183067
01217
kYA
201725
']367?1
Jdanong
«1C0957
WU459146
‘0013313
- 072907
129347
~, 179019
=.219022
-pc0l034
261508
~erbll0y
EIYLYALY!
-.g21130
-.it3lze
.o 130622
- (B39vw>
-.CE“!UC
P87
c@’qbbg
.“TEQQ
W100des

1el

«511168
Y-IY.1Y.)
420882
«381135
0346775
319155
«299378
o 287951
2286513
»287828
« 296099
«307395
v319968
«332398
343610
+ 352828
+359531
«363397
0364266
«362116
«357038
0349223
338953
« 326596
« 312596
« 297680
281847
« 266365
«2917595
0238761
«22R 084
«220303
215768
«214526
$216298
«220561
226591
«233577
«260910
2267928
«2541¢4
259098
«C6256)
0eb6327
/bu29e
kA lE
«25hHIS
- RLLR
246900
0239061
230306
W PPINST
211987
03196
199299
ORE TG

Arg F
(degrees)

204 ,225857
191.083282
177.069603
162.031872
145,856189
128.,537442
110.263162
Y1.452820
724660506
$4,49790]
374266810
214067036

9905966
351.627005
338,.066407
329 ,064%437
3124482726
3000196009
208,099419
2764099369
264,110284%
¢v2,050683
239,8439757
227.394573
216,628191
201 444933R
167.764779
173,4R86221
158,56 3944
142,9C86477
125.617882
109,800856
92.578936
75.524497
S8.650708
424251067
£6,466364
11.336302
356.832108
3424884024
3Z29.4032%8
216,2959%6
3¢3.670669
9t .B6D16s
21543235%4
Chh 8624619
253.2325097
2a0,60a003
CTT JHTTEYH
dle 790336
20143861069
18T .H%9%32
173.2619%%
158,0665%223
193,098467
lela2otrse

BATTELLE MEMORIAL INSTITUTE ~ COLUMBUS LABORATORIES




A-17
Arg F

ol Real F Imag F | #] (degrees)
1775 =.065965 «171669 +183906 111.019776
18,00 -o014331 « 180465 «181033 94,540404
18.25 «037817 «176272 «180200 76,015807
18,50 «006095 » 199551 0181298 61.648385
18.75 128751 +131523 +1864051 45,610187
19.00 +16284] «UY40RY 188067 30.018134
19.25 186380 « 049688 192890 14.927542
19.50 0198059 « 001177 ‘ «198003 » 360517
19.75 ul973ll '00‘8367 0203157 3‘6022‘116
20,00 «18433Y -, 095918 207801 332.510444
20.25 «160098 =e138494 «211689 319,13R237
20.50 «126220 =a173524 214583 306,030314
20.75 «0n4Y12 -«198952 216314 293.112610
21.00 + 038809 -,213278 216780 260,312851
21.25 =.0091%0 =,215743 215939 267.560812
2150 - 056102 -e206318 «213810 254.787830
2175 =+ 099048 -a 185704 «210467 241.926096
22.00 ~e135623 -.155283 «206040 2¢8,998)106
22.25 -e163060 -o117027 200708 215,666779
22450 -e 180350 -« 073366 «194701 202.136492
2715 -e18634] -+ 027038 «188292 168,256002
23.00 'cl”°757 « 019086 «181792 173.973543
23.25 -s1641506 «0h2178 « 175537 159,254720
23.50 -e137591 +09962% +169872 144,092780
23.715 «e102836 . 129193 «165125 126,519374
2‘.00 -0062125 .ll915‘ 116157‘ 112-611890
24.25 - 018025 158388 +159411 Y6,492310
24.50 «026703 «15645] «158714 80.3141:73
24.75 « 069293 «143590 «199435 64,239273
25.00 107137 120720 «161406 AB,411454
2925 « 137949 « 089368 «164367 3¢.936615
2550 « 159894 « 05156% «164003 17.874356
25.75 «171T700 « 009722 +171981 3.240646
26.00 «172754 -, 033927 o 179917 349,017079
26.25 «163077 = 075684 «175700 33%.1618406
26450 «143375 -e113%%9 +182900 321,619303
26.75 «114901 -e 145426 «185378 308,326907
27.00 2079672 -o169162 +186985 295.219558
27.2% « 039752 -. 183365 187625 282,231913
2750 - 00229C - 181235 187269 ?69.2993to
TS -e043b35 -, 160616 e 185859 256.3%2277
28,00 -.062322 ~. 164000 +1H3%02 243,3450H80
28425 -e115397 - 128494 «180269 230.197948
B850 e 181005 -a109743 « 176297 2106,855313
28 TS ~-e)57HCY -~ 067824 «)71761 203.,2%P109
29.00 ca 10405 -, 021117 1606872 169,352205
2%.25 =e161200 0)38a7 «161873 175,09283¢
29.50 -o 4195 « 0925943 «157026 160,451 042
29.71% ~e 1256406 20806607 «152603 145,42]1741
30.00 - 05750 «1139n1 +148861 130,031655
30.25 -, 0601906 «133037 +146022 114,345685
30.50 °o°2‘23l 01‘267‘ .10‘2\5 98.‘6396‘
30.7% 018709 « 142381 « 143605 B2.514103
31.9%0 «057]140 . 132267 « 144004 66,63310«
31.2% 091710 0113040 145570 S0 ,946341
31450 «12031¢ +Ub59H1 147877 35.9551466

BATTELLE MEMORIAL INSTITUTE ~ COLUMBUS LABORATORIES
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31,75
32.00
32425
32,50
32+75
33.00
33.2%
33,50
33,7%
34,00
34,25
34,50
34,75
3%.00
35.25
35.50
35.7%
36,00
36,25
36,50
364795
37,00
37.2%
37.9n
37.75
3&.00
38.2%
34,50
38,715
3%.00
39.25
39.50
39.75
40,00
40,2%
40,50
40.75%
41.900
‘41,2%
41.%0
A0S
42,00
42.25%
42,50
02,718
43,00
43,25
43.%0
43,78
46,00
44,25
44,5¢
44,75
45,00
45,25
45,50

SATTELLE MEMORIAL INSTITUTE - COLUMBUS

Real F

el4]2)2
e1%31b06
0155561
e14b267
o131y
0107333
076357
« 0840860
«003091
~s0340]15
~.°69915
~+100065]
s 124945
~s14)36)3
-s ] 4HUEY
s 07167
“213630)
-s117200
-s 090920
-+ 059215
‘002‘061
«Glesls
Y LYE-T )
« 079838
«10682;
s 1269¢2
«13%1e9
V142591
137162
«1232%¢
«101 70
+07413)
2002045
2007%6])
0272217
»s 060105
-, 069006y
=4 112300
-+ ]128>33
=2 136667
=+ 13020
=s12740%
=s11086])
“ 087423
=058 /58
~s 02087
+008¥76
' ELE KX
20702106
2095980
2 1196CC
12795y
013229
o 1CUIYY
» 119950
L9062

A-18

Imag 7

« 052823
015077
=e023121
‘.061150
=+ 0Y6056
= 125090
-.166268
~.162423
"16f339
~162775
=:)49075
~s127147
'.096‘0’
~2064659
-.028038
009182
«0448%Y
0768331
102158
120619
«130635
131646
«123657
sl07228
+ 083439
+0538)6
+02038
015185
-.050262
=«082760
=e110735
~e132¢00
’o)‘6623
'0152339
~o 149489
=+ 138036
‘0113901
-2 093274
- 0827117
’00293?3
«008C02
«03807)
14134 1Y%
092511
o 110568
o 120942
«1230490
116788
«1026)8
e UB] 45H
« 054089
sURIVA)
~s 087990
~s 04 6u6
022114
~ QUK /8k

lel

150769
153986
157270
«160382
+183112
+ 185287
0166775
«167485
«167368
«1664]15
« 164657
« 1621064
« 159041
+15543¢
«1515¢2
0147453
«143500
«139865
136780
134370
«132833
132221
0132531
+13306868
+13%5¢8
«137925
«1406]13
0143397
+ 146074
SLY.TYY]
+150408
151793
152532
1852576
151910
«150554
148562
« 146020
143048
139778
«136388
4133069
« 129954
12729}
12%21)
123838
« 123238
123422
24337
{2587
« 127878
«130174
13eR4e
134938
137062
o1 JNB2Y

Arg F

{degrees)

20,509209
5.,843262
351.,546)10)
337,587204
J23.921354
310.494378
297248109
284,122702
271,05807¢
257,9944 76
244,8472712
231.634359
218,2223%0
204,582289
190.664875
176,42¢9789
161 .,851136
146,924007
13)467.230)
116.1476}11)
100.4387%4
84,654359
68,913899
$3.330005
A7.9937¢%
22.96%932
8.27%088
353,92124)
339.882)87
326.120291
124588243
29%9.233417
288,.00045%3
272,833094
25%,6749%9
248,470035
233,163109
219.700488
206,021218
192.109%30
177.898046
163,37213¢
148,528422
133.,384100
117,906982
102,011730
88,754758
11,122639
S5.61081%%
$0.327)88
25.310006
10.598832
356,198050
J42.0942%%
328.2%014
318,6236192

LABORATORIRS




ol

45,75
464,00
4642%
66.50
45,79
47.00
67025
67.50
47,75
48.00
45.2%
48,50
48,75
49,00
49,25
49,50
49,75
50,00
50.25
50.50
Ste75
51.00
51.2%
51.590
51,75
52.00
5¢.25
S2.50
92.79
93,09
$3,2%
$3.5¢0
$3.75
b6 ,00
54,25
96,50
54,75
S%.00
58,2%
85,85
87y
sS4, 00
S6. 2%
S6450
6,7y
57-5c
87.25
$7e50
51.1%
S¥,. ¢
SK,2%
54,50
S5
Y30
59-25
9,80

Real F

0072574
e 043234
0113062
-e 021052
.o 051996
~e 0795061
'0102056
~o118113
-.126’7¢
~e127234
~e1203y2
=o10503¢
~o 0846792
-0055611
--025’37
e002373
033369
«062133
LLLAN
«10&6130
ellttbise
012330
eleléel
«11112vy
«OY6LTY
071452
«08a40>
0l4T2>
- 01573
-e4503¢
~s 071302
-.0933"
=s 10U aDe
s ) ] R4NY
'0120635
~olléd¢d
-olu178Y
~on02f1Y
methuAYS
=.03lued
00 ]1hn¢
CeThb
035106
«LTWLLV
W L VL]
c‘lﬁ?vl
ellonll
ellbltb
PRETL Y- X
Chwia s

A-19

Imag F

'0119870
=e134079
=e140571
-¢138940
=,129445
-0112595
=. 069511
~.061651
-,030766
001219
032019
«G60618
«0B8370
«102139
+112853
«115889
111099
2093823
«079863
+05563)
« 027070
=+ 003437
034107
‘0053270
-, UBHALS
~s109062
'0123743
-.130872
-.130637
- l22%99
°0107532
°.Oﬂbbtl
-.051000
-e 0422487
-.002237
L2722
54300
071319
74878
A NS
J1C977?
R Y4 Xy
NEL1 38
e TUD42
AT IFE)
029123
2001187
-, 021%3)
~.L58T}0
EN 1L Y )
-.lﬁﬂﬁl?
“slinvdn}
12209}
- 123¢8)
~.il07)e
CPSDRELY ¥

Lel

2160128
«140877
2141029
140565
e 139497
«137868
0135748
133235
130452
127540
12646595
«121981
«119616
«117750
«1165006
«1159123
«116002
«116733
«118014a
+119736
«121732
«1238%6
«129950
«127870
129496
e1307!b
e13146Y
131648
e131343
«130531
eid2%l/a
olov3l7
120617
«122¥03
120257
17748
o 11D 3¢y
«113¢en
slllbbe
sllc3f?
»10%7¥0
109G
el lrdny
elliar”T
sili¥ey
o. . lcs
s1166]7
EL T
s120200
S RLE
122926
123612
2 172Y04
123720
12%07¢
ol 21920¢

Arg F

(degrees)

3C1,192%66
2bT.871884
274,6210%2
2614386455
248,115319
236,756445
2214253155
207.,5531%0
193,641266
179,4522712
1646,973171
15C. 198047
135.1472861
119, 80864
104,381338
b6 876921
T13.,2R1943
27.86)612
42 ,586732
274577687
1d«b48690
ISH . 409736
Ja6.250192
330,363743
316.653370
303.134312
2bY.T64535]
216 ,61495%%
263,1213%6
24 3,739363
226,994 1%
CEEMSRT L
2?*.151‘95
iv9.2337nn
1814065933
166 ,&627502
1519 yer
130,429 254
1¢lelraday
[ YT R |
YC b TUCAS
Th,4 " Sh9H
ECL Y RINY
44, TYI%NY
FASRA R LY
1508463}
S EELIAY
Jas. 366213
i an253y
Sld h4v9evy
30H, 046024
AR RELLIY
CT8 200012
Cha N7}
&S FALY S
238,080217a

SATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES




A-20
Arg F

Ii Real F Imag F lzl (degrees)
59:75 -+ 085860 -,084384 120385 22‘-5033‘3
€0.,00 ~e101306 =. 060655 «118504 210,736664
60.25 ~ol1)372 ~40337715 «116380 196,870577
60,50 .o 113996 =e 00542} 114126 182.722517
60.75 e 109542 0226044 »111858 168.2206%2
&le00 ~e 098316 « 043682 ¢« 109708 183.6572¢6
61,25 ~s0b1061 «0710nS «107802 138,742887
61,50 ~.0b8015 JOunA9? 106254 123.609267
&l1e75 ~e 033934 «0Y98 36 «105157 108,309071
62.00 ~e (005314 + 104627 « 104572 92,912900
6225 022519 «1020%456 « 104523 T7.%022178
62.50 « 0490231 092839 «104991 62.160171
42,75 072290 077416 105921 46,96115%0
63,00 090465 «054h1761 «107223 31.963562
63,25 133918 0321178 «108766 17205177
63.50 «110367 2005210 «110489 2.702%2%
63.75 « 109936 =.022401 0112207 348,.453028
66.00 1102680 "0‘9111 .1)3821 333.‘38653
66,25 SCHOQTT =.27309} + 118243 3e0,629909
64.50 069493 - 092920 e116342 300,989448
64,75 X £3.1-X1.} ~+107383 0117073 2930575928
65.00 «0206bY =e11%602 e117401  280,061099
65.7% - 006877 =.1}7089 117291 206,641264
65059 -.03365’ ‘ulll”ﬁ .116752 2530223313
65,75 =.050314 -.10¢016 «115774 239,755591
66400 - 0792214 ~.052561 «114431 2264177R1%
64,25 -e 0Y5164 ‘0060515 01127'5 2120‘52299
66,59 - l0514¢ ~e 035260 «1108487 198.54068%
66,75 e jladés - GOBIT «108866 i84,411332
67,00 ~a105212 «C1n47] +106R82) 170.042399
87,29 - 0933063 «04635]12 «104867 155,.425411)
67.50 EXY A 1T « 009496 «103118 140.506R8750
57475 ~s 0OV 0AS « 082779 «101680 12%.500207
68,00 ~e03406¢ A LLY N «100640 110.2673)0
sH,25 e Q0HHGT «09954% «1000%6 96 .934680
46,50 SOINue A LRI «U99955 T9.577969
58,75 « 083340 «0¥029) «100326 64,275 348
67,00 08821 ¢ 075433 «J0l1es A9.098631
YL 2Y «0¥ASE] LY AT «10227} Jeajos3ie
69,50 0T8> «C03a324 «1 030122 19334392
&Y. 758 SEIT-IT) «GCBu1) «105216 4,8089)2
T¢.00 «13%331 ~sk11993 «10479y I%0.51760%
T0.2% NALTIK =e 043282 108246 J36.48779R
To.%¢ oCuT0Ti “. 3066572 109606 322599202
1378 « 0695w 08818 e 110643 JOB.937520
T1.0¢0 L XE-1-¥ “. 100676 «1113ve 295,.332737
?1-?5 022912 “JCVI0 c‘ll”' 2“0@“‘7’2
11.9% s DQs0Y] -.1116’9 «11172¢ OB al9TEY
7178 ~eBgn2Y) ~o 10787y «111261 254,91 X3¢0
re.00 s 3215 “sCY 7004 «J104D% dalall2am
17.2% ~e013299 ~. 04104/ 109230 E2T.RTIG64R
12.%) ~sfib¥ice ~. 060570 107410 218,14220)
12,78 - 0¥Y¥nhe -.Cl6lco BELIRL] 200.2136%9e2
Td.0: el jovt ~.011127 108292 b, 1247
T2.25 - 170389 Glabia 1224 3) 17 4785926
T3e5¢ W2 lIve A ELALH ~10063y 157.21044]
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el oo

ol

73,75
74,00
76,25
T4.50
74,75
75.00
15.25
75.50
79.75
76,00
76,25
76450
76.75
77.00
77.25
77.5¢
1.7
78,00
78,25
78,50
78,75
79,90
19,25
19,50
T9.75
80.09

Real F

~. 078459
°l°59313
=s 036554
-:011521
e013956
ELETS]
060719
079015
092342
« 099853y
«101200
096247
+ 085306
069111
DeN6TS
« 029280
+0003088
=.024452
-, 047598
- 067v12
-«083050
. (94236
-009932§
- 09TV30
- 090872
=o017421

A-21

Imag F

«060409
077598
20949y
« 095392
+ 094933
+08R172
2075553
051878
« 036264
«012064
‘0013207
~e 037479
- 060713
-.G80006
= 094664
-0103798
~.10585%4
~.103663
-, 094439
-, 079775
'0060595
=«033104
-.013707
0110728
+034712
«055733

1el

«+099020
097672

«026680
« 096097
095923
« 096243
096928
+ 097945
099227
21005615
«102067
¢103460
«106705
105721
« 106445
«106832
« 106855
«106507
105801
«104767
« 103404
101927
+100265
098558
+096903
055395

Arg F
(degrees)

142.405780
127,395164

112.222016
96,945738
81.636851]
66,369366
51.212280
36,222170
21.440451

6.886687

352.565034

338.4613965

324.560186

310,821887

297,211508

283,687906

270.207939

250,727666

263,203314

229,592261

215.854206

201.952736

187.857407

173.5463k¢

159.009463

144,.251)1172
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1
Re = :
corl - cosZOIZ 28
1
R = — (A-35)
corl - corll 8

vhere
8 = aspect angle

Q = cone half sngle or flare angle

n e % + % ,orl + %

Table A-2 contains a list of figures and tables which contain curves and
numetical tables of these diffraction coefficients as functiions of aspect angle. The

diffraction coefficients contain poles at certain values of aspect. At these poles,
]

tesults are omitted from both curves and nuserical tables for magnitudes of the

coefficients which exceed 100.
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A-23

TABLE A-2, NUMERICAL EVALUATIONS OF THE DIFFRACTION COEFFICIENTS
(R'.I.’ Rﬁ’ Ra, RQ’ Rﬂ: Re, and R‘I)
Parameters Piots Numerical Tables Pages
(d:g) n (Figures) (Tables)
0 1 A-2 A-3 24, 25
3
0 5 A-8 A=-9 72, 73
6 1 +% A-3 A4 32, 33
6 % + % A-9 A-10 80, 81
8 1 +§ A4 A-S 40, 41
8 3,2 A-10 A-11 88, 89
2 mn
10 1 +§ A-5 A-6 48, 49
3., o
10 g+4 A-11 A-12 96, 97
12 1 +§ A6 A-7 56, 57
12 % + A-12 A-13 104, 105
15 1+2 A-7 A-8 64, 65
[ §
15 % + 8 A-13 A-14 112, 113
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-
J RZ 'R3 9R7
R4,Rs,Rg
-*
J
| ] A | | L] L] ]
0.000 3.000 6.000 9.000 12.000 15.000

18.000

ASPECT ANGLE. OEGREES(X10 1)

FIGURE A-2.
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DIFFRACTION COEFFICIENTS
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0,00
«50
1.00
1.50
2,00
2.50
3,00
3.5¢0
4,00
4490
5,00
5,50
6,00
6450
7,00
7.50
8,00
8,50
9,00
9,50
10,00
10,50
11,00
11,50
12,00
12.50
13,00
13,50
14,00
14,50
15,00
15,50
16.00
16,30
17.00
17.90
18,00
184,50
19,00
19,50
20.00
20.52
21.00
21590
22,0¢C
22.50
23.00
23,50
24,00
24,50
28,00
2%.5¢
26,00
20.50
21,00

TABLE A-3,

A-25

DIFFRACTION COEFFICIENTS

(@ = 0deg, n=1, R * -0.50)

L R
-¢500038 500038
«¢500152 =-,500152
-0500343 'ls°03‘3
-.5000610 =¢500610
=¢500953 =.%00953
-,501373 ~.501373
=e501870 «.501470
=:502445 «e502445
=e5030Y7 ~e503097
=+503027 -e503827
~,504636 =,.504636
4509523 =+505523
-e506491 =,50649]
.0507538 -.50,538
«e508666 =e5053666
=-+509876 509876
-s511168 -,511168
=¢312543 «¢512543
«e514002 =.514002
csB19546 «.515546
517173 =¢517175
-e518892 =e513892
-.520696 =+520696
=-+522990 =45225%90
-s520578 =+320578
=¢526650 =e5264650
-,528819 =.528319
531082 =-.531082
=e533642 =e¢9533442
-,535098 «,533898
«e5396%54 =.933454
-ebhallll “.541111
-o543871 -,543371
--5.5'36 -.556736
ce569107 549707
-0552756 ‘0552155
- 585977 '-555977
-a95Y48] -.5959281
-.SbZ’OO '0562'00
5606237 =.566237
- $0989Y - 569895
.o$'3°rb ‘05'3670
.a57158) =.577583
-e9810]19 531619
585786 5395790
- 999089 =-,%90089
978593 -, 594531
es9Y91 10 «$971 16
=,50304) -, 00344)
-000"'41 0.&0”121
«eb13!3) -e813793
c.blDYA2 019942
wob28¢Y2 - 824292
.sb29008 -, 0629508

DATTELLE

Re

=-81.223819
-65,823048
=54 ,428236
-45.,761565
=-39,016876
=33,665189
=29,347740
=25.814243
=22 ,885T786
=20,431729
=18.354850
«16,581719
=12.05%803
-13,733218
‘l2057938‘
=11,566772
‘10-673246
-%,880842
=9,17486]
=7,97%735
-7,464102
-7.001198
=6.%81030
-6,198497
=5,.849238
=5.529307
=5.236008
~4,966119
-6,717220
o4 ,487242
-8,274316
..|°7ba°°
«3,8%3245
=3,T22367
-3,583027
=3,8]1a210
~3.278320
«3, 144638
«3.02236)
'2.9016?6
2, 799455
«Z2.697748
“2.5113%¢
=2.429920

R

=81.223819
=-65,823048
“5“'“28236
=45.761565
=39.016876
~33.665189

~29.347740

254814743
-22.885786
«20+431729

+ =184354880

«16,%81719
»15.055803
=13.,733218
.12'57938‘
«114566772
‘10.673266
-9,880842
=9.174861
-8.,563182
=7.975735
=To464102
=T.001198
~6.581030
=6.198497
«54,849238
~5.529507
~5¢236068
-4,96611Y
f‘o717220
eb WBT242
~4.274318
-4,075300
«3.893245
LTS 7 & Dithe
‘3-56392'
=3.614210
«3.275020
YT X1}
«3:022301
=2.9074T70
2, 71994%5
«2:.891748
«2.601A73
«2+511396
«2:625%20

|&

-81,223819
-65,823048
~54,6423236
=45.761565
=39.016876
=33,.,665149
-29¢34774"
~254814243
'22.8857"6
«204431729
«18,3548R0
=16,581719
'150055803
«13.73321A8
=]12.5: 73R4
«11e566772
-908503‘2
-9.176861
-8+543182
«T7.975735
-7.464102
-7.001198
=6.581030
=64198497
-5.869238
~5.529807
54236069
~1e9606119
-veY11220
-A.OHIBQZ
~.s 270314
—N.07680°
~ 10893249
=3.722367
-3.563027
3016210
=3e.27%02¢0
-1.“.63&
=3.022341)
“2:907476
‘2.79V555
~2.691748
=2.60187)
‘705][3@6
c2.42%920
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=+5000238
=,500152
-.500343
-,500610
-,500953
=+501373
~+501870
-e502445
-~e503097
=.503827
=:504630
-+505523
-¢506491
=¢507538
=-+508660
°0509876
-e511168
-¢512543
=e5164002
-¢515546
~«517172
~.518892
~+520696
=+522590
-~¢524574
-s526650
-.52881Y
~e531082
'0533552
=+ 535890
-+538454
-05‘111l
'0563571
-e566736
-e569707
~.552766
~e555977
=+.55%281
‘0562100
~a566237
~.56989%
8573670
=«577583
-.581619
‘05“5736
=«%9008Y
»+594531
=s95991 16
‘06035.3
-, 608721
=e61375)
~obInve2
'obzkzqd
‘0629806




[[=]

27,50
28,00
2R« 50
29.00
79,50
31,00
30.50
31.00
31,99
32,00
32.50
33,00
33,50
34.00
3“50
35,00
3%.50
36,00
34,59
37.00
37.50
38,00
38,50
39,900
39.50
49,00
LL -
. 41,00
41,30
42.00
42,50
43,00
43,50
44,00
44,50
45,00
‘5.50
44,00
AR, 50
47,00
47,99
4R, Q9
LY PR-1Y]
Av,00
49,90
82,490
2.0
51.90
S1.d7
§2.00
87,90
S3.07
5)-)’
LT M
S4,97
S5, %249

Ro

-.635495
-y 641357
~eh41400
'0633629
= 650049
=e665667
-s573487
=eb68yd17
- 68717152
--695831
-s 702929
=« 710805
-, 719046
-0727“51
-.736118
-, 745145
-e 154394
-e 763932
- T13711
-, 83922
- 194395
= 805204
- 815359
- B2747Y
-e839755
852044
‘035“’27
-, 8l2830
-e R3] 359
905304
-e¥]1Yn3]
936192
~s?dydoli
=.968217
S LV LTY
«)1.0Q2000
~1eG1 2162
'10035162
=1.0%5240
1074387
«) 095417
=ls1inlie
“lelinin3
.‘01910"
~leleneee
=1e21134
'l.eJQJUZ
el 20200
YA FIAS!
“1.31912%
aledevivy
-ie dnUICe
-;l‘l,ll‘
sjebuliie
R L xl
“ladivedl

Ry

'0635495
e 641357
'0557400
-,653629
-.660049
= 6h6687
=y673487
~e689517
-s 6537762
695231
'0702929
-, 710865
o 119046
~eT2748]
=.736178
-.745165
-, 154394
-e 733932
- 173771
-. 743922
=. 794395
=«B05204
., 81635Y
e 32787
«,839745
’06520‘“
'0364’27
-, 877830
- 891369
‘090536“
‘0919831
- 934792
- 930767
- 964277
-, 982H4T7
«1.000000
~l.017762
-1.035152
~1.09222%
~1.070947
‘1-0°5A77
“le116732
“lelintald
‘1-16157“
=leldd0as
~1.219138
~l.232402
SR AL 1]
cledn0pa]
’)-3":25
aledsvidy
~1e310%N20
-1.813)71
~l.0310a
i.6s2110
~ie319n2)
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R

-2,345086
=2,268566
=2.196060
“2,127294
«2,062018
~2+000000
~1.941030
~1.884913
~1.831470
-1,780535
“14731956
~1.685592
~1.641311
=1.%98994
=1.558526
~1,519803
~1.482730
=1.447214
~l.413171
=1,380524
~1.349198
-1,319125
“1.290241
«1.262485
=1,239802
~1.210138
'1018555‘
-l,1616/74
~1.138783
~1.116730
«]1,095477
=1,074987
=1,055226
~1.036162
~1,017762
-1.000000
'.9823‘7
- 954277
‘1950207
~e9347Y92
~.919831
- 905364
~.8%1369
877030
~ ARaT27
'.NSZOC‘
-, 8439769
= HP2TNTS
= H16359
~.815204
- 194395
- IRIN22
a t737i}
. 183932
v, 154 3Ys
e, Tanhlad

Rs

-2,345086
~24268566
~2+194060
=2.127294%
=2.062018
=2.000000
~1.941030
=1.884913
=1:831470
~1.780535
-14731956
~1e685592
=1,541311
=1.59399¢
=1+558526
=1.519803
=le4b2730
=14447214
-1.413171
-1.38052%
~1¢349198
~1+319125
-1.290281
=1+262485
-1.235802
~1.210138
~leltS444
~l.161574
-1.134783
-1¢116730
14095477
=1.074987
«14055226
~1.036162
-1.017762
-1.000000
- 982847
=-a966277
--95026'
'093‘792
-.919831
~e905364
- BY)349
‘QB"‘ZO
- A4 T27
=e8%2044
-B975Y
'0377“75
=eB16135Y
‘0695?0‘
- TV 395
-sT¥ 3922
7731171
- 163937
--’S&!V‘
eseTablan

R

=2.345086
«2+268566
=2.196060
-2.127294
~24062018
=2.000000
=1.941030
=-1.884913
«1e831470
=1.780535
'10731956
14685592
-1.6‘1311
=14598994
=1.558526
«1.519803
=1+682730
~le647216
-1.413171
«1.38052s
~1¢349198
=1319128
~1.,290241
=1+262485
=1.235802
=1.210138
=1+18%444
~1.161674
-14138743
=]1«116730
=14095477
‘1007‘937
=1+055226
~1.03%162
=1,017762
«1+000000
~e 982847
- 9606277
-.95026’
-e938792
- 91943}
«s905364
~+H91369
- RTIHI0
- B64T2T
~eB52044
adB3IVTAY
-aM21I875
- H16359
- HOS206
e 7190399
-'75J923
-.7,}7?‘
o T03932
w754 394
asT&21aS
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- ¢6356495
~e641357
“e64T400
-e653629
'0660069
-666667
'0673487
-e 680917
~e687762
-+695231
702929
~s 710865
~e719046
'0727‘81
-e736178
- 745145
=+ 754394
~e763932
-o 773771
-.783922
"-79§395
»eB80520%
-+81635Y
-eB2787D
-¢839765
~e852044
'086§72?
=-o877830
~+89136Y
~«905364
‘.9‘983‘
'-93‘792
~e950267
-e966277
- 820847
«14000000
=1«017762
10361082
=1405522¢
‘1'07‘93'
~1.095477
=1e116730
=le138783
=le1h]0674
=lel8b44s
=1+210128
-1.235802
=1+262485
~le2v0241}
~1.319125
=1l+349198
=1380524
~l.4t171
~1+44T218
~1.482720
~151980)




|

55,50
56.00
S4450
57.00
5790
58,00
98,50
59,00
$9.50
60,00
650,50
61,00
6150
62,00
62,50
63.U0
63,59
64,00
6‘.50
65,00
65,350
LY YL
66459
67,09
67,50
68,00
6B ,5¢
A9,00
69.90
70,00
70.90
71.00
T1.59
12,00
72,50
73.00
73.54
78,09
74,50
75.°D
75.99
7600
T8 .50
17.400
TT.50
78,00
18,50
79.0¢
T9.%¢
Ar, 00
80,51
Ri,.on
Y.
42,30
AP e
”Joi:

Ry

~1.,558526
=1.598996
=14641311
w]leb8HDI2
~1e731996
«1s 7809235
=1.,431u470
'1-8”“913
«l,941030
=2.000000
-20062013
=2.1271294
'?-1960b0
=2.208566
DY e L -1V -T2
=2+422720
~2.,511396
'20501“73
~2¢63 1143
2199095
29074176
=3.0223%1
*3e]64538
-302’5020
«3.4149216
«3.H03 %7
=3,722357
«3,R932435
=4,076830
-4,270315
b 481252
=A,717220
“4,996119
*5,23¢008
=5.52¥527
.5.%‘v£3d
=he)IMAY]
-, 201030
-7.99117“
«T.a04102
-'.97:f15
‘"05*3162
=9,17694}
-G MYTI62
‘1005'32’5
=llehos iy
w]2.91 0304
«13,733¢214
=1%.023003%
=ihebhul Ly
wif, 35601
20,0317y
-22.33%9 18
-f).%l*l‘;
EYA PRI R Y]
-8V, h09lny

GATTELLE

Ra

=1.558526
=14598974
=1.641311
~1,695892
'1.731956
=-14780835
‘10831470
‘1056“913
'1-961030
~7.000000
=24052018
=2.127234
=2¢19A060
=2.,259566
=2 345036
=2e425920
'20511396
=2.601873
=2+697748
-2.799“55
=2.907476
=3e022341
=3.)69638
«3.215620
~3.415218
=345683027
=3.7223817
«3.873245
~b4076807
-4,274316
-4,837262
-“.’1’229
4,945 1Y
~5.235059
=5,529537
=5.447238
=6e]174497
-6.531030
'7003‘l‘8
=T.008}n2
o l.979173%
-8,%5631142
9,1 7388])
=V.840u84¢
“1%.473240
«lla3%5272
«12.5193%e
«13.,0133214
=15.099103
14941719
=13,35%u8)
'ZO.\J!IQQ
‘220345,*6
’35.5“253
23,1122
'JJ.QQJ‘“V
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Re

=.736178
'0727481
“4T719046
-, 710455
'0702929
-,695231
=, 687762
-,630%17
~o 573437
-+ 666667
560049
=¢6%30629
~eH47400
“s641337
-e635495
~.529808
~.624292
-u6189“2
=«613753
-.608721
-e5038483
=.599116
=eH94531
-0590089
~.5897486
=+S5R1619
=,577583
~s51 3476
- HAYHRYS
566237
«.562700
-.559231
=e555917
=eS52786
=248 707
540736
~.S54387}
=a54111%
=e534434
=.339898
=e9334472
~.3310¥92
= 22MBLY
~e3260620
-o§2~$,‘
‘05?25?0
=eH234Y%
TS I LLE T4
‘o)l'!?b
“e415%80
‘.5“0“2
~.5125%42
~e31110%
=s50v3i6
= HNURES
~e327534

Re

'1736175
‘.727481
=e 719044
-+ T10R65
-+702929
=-e6Y5231
- 687762
~ahROS1T7
=y573487
~e566667
~e660049
=.65362¢
=e547400
~e641357
~-+535495
--529305
=.626292
~eH18%47
~+6137523
'ubOﬂ’Zl
~e603843
=e3991 1%
--59‘531
‘15900E9
~e585785
*s5931419
=¢37T73583
=e573KTH
=e56939%
=e566237
302700
=.3937F1]
'.55‘9’7
=e%92 KA
’.3‘970,
-eH44T735
'05‘337!
=e2allll
=528 4
-e93949u
‘-Szlﬂﬁe
e S ON
- 528N}
ead2RAYYE
=eS2a57s
~eSe?99u
“1322594
- 31880
“517178
=e914954%
--516002
=e512%6)
*eBillen
‘0509”’5
LT TV 13
LES 3 EAS L

R

~+736178
~.T7274R]
=eT19046
= T10H65
-e702929
695231
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FIGURE A-4. DIFFRACTION COEFFICIENTS
(@ = 8 deg, n = 1 +a/n,
R, = -0.502241)
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TABLE A-5. DIFFRACTION COEFFICIENTS

(@ =8deg, n=1+a/m, R = -0.502241)

g Re R Ry R Re Ry
0.00
Y -s510249 512558 =12,973622 -¢512556
1.90 -e5I9607 «513827 =11,90666% -¢513827
1450 «e538260 =y515173 «l0,971292 «4515173
2,00 507347 516597  =10,1646243  «~89,962173 516597
2490 -e5NH526 ~o9180Y9 ~9,414462 68 .H82559 ‘.518099
3.90 -a5057 179 519681 “8,762125 =544588A56 4516681
3.50 ~e505104 -.521343 “8,177923  =44,786187 -.521343
4400 e$04301 -e523047 =l,652520  =37.582240 -e523087
4450 =e%93970 524914 ~7,178151  =32.094888 “e524914
5.0 -e593911 ~s526126 ~6,748311  =27.,79708%8 -e526826
5.5 -e503122 -.528818 “6,357515  =26.355165 ~¢52RB18
6,00 =¢502805 -e530399 «6,001107  =21.947825 ~+53089Y
6.50 0592558 -.533067 -5,675114  ~19.2221811 -.533067
7.00 -e502382 =.535324 =5,376129  =17.212089 -,535324
7.59 -e592276 537671 «9,101214 =15.615995% -¢537671
8,00 -e502241 ~e590109 —4,847826  ~144193979 -¢540109
8.50 -e592276 ~e5426%0 ~4,613747  «=12.973622 -.542640
9.00 59023732 945265 =4,397048  ~11.906665 « 545265
9.50 ~e592993 ~.S547987 ~3,196035 =104971292 -¢547987
10,00 =e502805 -.5%0897 «4,009215 ~104146243 =89.962173 -.550807
10.50 503122 ~e553726 -3,835273 -9.414462 -68,582559 -,553726
11.00 «e$J3011 5367417 «3,673043 ~3.762125 =54+388656 -e556747
11490 <a593970 e 359872 =3,521490 =“H,177923  =44.786187 ~e559872
12.90 +e504501 -,563102 ~3,379691 =T74652520 =37.582240 -,563102
12.59 -a559106 - 566440 =3,266821 =74178151  =32.094868 ~+566440
13,00 Y EYAL ] - 5691334 -3,122144 ~6s743311 =27.791/088 - 567888
13.99 —=5086926 YETYYL =3,0064995 ~6.357515 ~24.355165 ~0573649
14,090 507387 -577124 -2,8947178 =~6.001107 ~21.547825 -.577126
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118,50 =7.17815) =1.903977 -~ 749192 =e5366%0 =4566440 -1.903977
119,00 b Ta48311 -1.851621 -~ 158091 ~e642251 - H6IBRA -1.851621
119,450 ~64¢357315% -1.801658 ~eT7617300 ~e668017 =e573449 -1.501658
120,00 -HeUQLIUT ~1e7%3947 e 1767H% =e653954 571124 =14753947
120,50 -5.675114 ~1. 708354 -, 786564 -¢660066 -e580917 =~1.704354
121400 =5.376129 =1.664757 - 196549 =e66635% -e584829 ~1.666757
121450 | =5.101¢14 =1.623043 =.807024 -e672336 - 588866 =14623043
122,00 * =%.847324 ~14533106 -817730 =e619505 -e593025% -1.583106
122,50 =4.613147 =) 4544847 =.3287068 ~:686371 -e597314 ~14544847
123,00 =4,397048 =1.508176 =.8401%0 ~e593439 =,6C1735 ~1.508176
123,50 ~44196935 ~14073006 -,851890 -.700716 =e606290 =14473000
124,00 =4,009215 -1,439259 -, R64000 - 708209 ~eb6lUSRS =14439259
126450 ~3.81352/3 =1+406869 -,876496 -.71%926 -s615819 ~1.405860
125.00 ~3.673043 -1e37573y ~,889391 =e 723858 -2620799 -14375739
125,50 =3,521430 =1.345831 “9n 702 -, 732049 -e625928 «],365%831
126400 T =3.379691 «1.317917 =Y H463 e T40475 -¢531211 =14317077
126450 -3.245821 =14289417 ~+930637 -e 767152 =+635650 -1.289417
127,00 «3.1221%4 ]s2n2799 =e945296 -e 758091 -e662251 ~14862799
127.50 =340139994 -16237173 =e96064] ~a 767200 -a 648017 ~1e237173
128,00 =2e89a 7178 -1.212491 “e9T76093 = T7GTRA -e653954 =1.212491
128,50 7. T90955 ~141837190 -,992213 = T86566 - 66U0H6 -1,1008710V

. 129.90 “24033040 ~1e1%5730 -1.,909003 = TYHK4%0 - 666358 ~14165746
129,50 «2.690094 -]s14368] =la2e307 =.B07924 - 672836 ~lelalenl
130400 =2.513209 =1e1223%7 » 1 044209 =e317732 -e5TY50% ~14122357
130,59 ~2.43052Y -14101781 “la 0627317 - B2NT4H -+ 646371 =1.101781
131,00 ~?¢392219 =1.041918 -1.,031914  meB4D150 ~eb69363Y =1.0819]10
131,57 ~R.21T1919 -1e0%2737 =l.1017u81 -«891390 - 700716 ~1,062737
132,00 “2,201529 ~1e0ud2)Yy ~1.122307 -eH94000 - ~sfDR209 -lap46209
132,50 -2.149018 ~1.0256307/ ~l.l036h81 =~s847/496 “e715924 =le028307
133,00 -2.0/17012 ~1.0979003 -l 169748 -e983391 -e 7123863 =1.009003
133.50 =7e0l0%Yd -e992213 ~1.188710 ~e932792 - 732049 ~e9497273
136,00 ~1e9%3059 -. 376093 ~l,217491 ~.916445 ~oT40GTE - 976094
134,50 -1.903717 «.950440] -1,237113 =e9304317 -y 743157 980061
135,092 =leM2162] - 945,94 =1.262799 =.945296 - T5H0Q1L - 9652%0
135,50 =le801n%4 -e23063/ ~l.249417 ~eFh0441 -, 781300 =-483003/
136,00 AR Y -s916045 “l ., 3172107 -9 693 - 716788 . B1h4aD
134,50 -le7343%6 -e902702 ~le36943] -e9922713 -2 THn984 - N0eT02
137.09 =lehoaln7 -o¥H93F] 143759739 ~1.009903 ~a TY40L4D LR RE D
137,54 -14623043 - BT0695 ~1 402100 1026307 ~o807024 -, L7449
138,00 =1e5031006 - 864000 =1.639259 =le344299 -an} 130 ~ROGT00
138,50 =lebuiaa’d CRRTYRED “l.472%286 =ls2n2737 - RZA TN . MR
139,0¢ -1eountle -.%4712) =1 9251070 =1e04i 910 ~aHaglyn e an by
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8

139,50
140000
1640459
141,00
141,50
142,00
142450
143.00
143,50
164,00
144 ,%9
145,99
145,50
146,00
145,50
147.00
147,50
148.00
148,50
149.00
149,59
150,00
150.50
191.00
151,590
182499
152450
153,00
153.50
15%.00
156459
155.00
155,50
155.0n
156.50
157,00
15750
1SR, 29
Ia¥,5%0
199490
159449
160,90
169497
181,00
14), %0
182,29
1245¢
103,00
16350
1ha U0
164,53
149,00
159,590
‘ﬁﬂ.oﬁ
166,01
14790

R

=14473006
=14439259
~] 405009
=1437573%9
=1.345831
=le31{907
=1e289417
-l '262/",9
=12311173
-1 .2121‘9‘
=-leludd/ly
-1 L1no786
YR ELT-3]
=14122357
~ls101781
'10J51916
-1e0027137
~1.044209
'1-023307
=1.0030V3
~e 392213
-9 /BUY3
--90\)'0‘01
~eB435276
~,93Q0437
EP T TXL
-e9u2702
s 849391
- B160'16
~ s d00
-oH2in490
~eH40lng
~.denlon
-.811730
PR NV P2
e 170240
e 185004
=ol/bidy
~aInl1319
EYS- LIVE B
o THIL%2
=186 ly
s 142009
-a 723604
'07l5326
LR A LY-B D]
LRV IAYY
LY EL XL
-ohandiy
o lynly
-, 12034
= bbb 308
adbnydsb
‘rﬁ”vb‘
b3}l ?
~shoid2l

R

~0528768
'0911730
‘c507024
'01906“0
o 78A5054
-, /76788
‘076’390
e 758091
=.749152
’1760575
=e732049
~o 123864
-0715924
~.708209
=.700716
-e693437
~e679509
~.HT28306
‘0666355
~e6677066
~.653994
-eHH8017
=.642251
=.6365650
-e631211
-e529928
=+02079Y
-.615319
~.610984
-0600290
-o(}‘;l ,35
-e997314
=+993025
-548444
=N 4%2Y9
~eH¥0Y17
-.577126
~.973449
LIS-LY LTI)
=e500440
‘.5”3102
=397/
550747
-OSQJ’ZQ
-eB%2407
L3 LA LY
‘-5”5265
-s%542400
=,547199
511061}
-.53532‘
-eH33041
- RPL1 )
=etAonM
=902

A-46

Re

=1.544847
~1.%83106
«1.623043
=1.664757
~1.708354
'1.7539‘7
=l.801658
=1.851621
~1.903977
=1.958880
-2.016%98
«2,077012
=2,140618
=2.207529
=2.277919
-2,352219
=2.430529
~2.513209
=2,600591
=24093040
=24790995
=2.894118
'3.00“995
~3,122144
-3,266821
~3,379691
=3.,521490
=3,673043
=3.835273
=4,009215
=4,19603%
~4,013747
-4 ,547824
=5.,101214
=9.37h129
=9.575114
=6.,001107
-6,357515
'6.7“831‘
=7.174151
-1.652520
~8.1717923
=4,762125
~Y,4148452
=10.146243
=13.,9712%2
=11.,90660%
=12.9736¢2
14,1989 /Y
=12,6]16VY%
«11,272089
=19.222311
=21.56782%
-2%,35516%
=21.197948

R

=1.101781
=1.122357
=1.1436H1
“1.165786
~1.188710
=1.,212491
=14237173
=1.2621799
-1 a2&9’017
=1.317077
=1+4345831
~1.375739
=14406860
=1443925¢
=14673006
=14%08176
=1e544847
=1.5%3106
=1.623043
~le664757
~1.708354
=1,753947
-1.801658
=1.851621
~1.903977
=1+95R880
=2.016498
-2.077012
=2.140618
=2.207529
=2.277979
-2.3%2219
=2.430529
=2+513209
=2+600591
=2.693040
~2.79995%
«2.894778
=3.004995
=3e.t22144
=3.244321
=3.,37949]
=3.521490
=3:A730423
«-3,838273
=4.00%21%
~4419693%
-4 ,3¥T04nR
-4.5)30417
s P AT824
=5,.10121¢
=5.375129
~9.675116¢
0001107
=H:35751%
h.laM31l

Re

=-+851890

'086“000

=e876495

=-+889391

~-¢902702

~e916645

=+930637

=+945296

-0960““1

~e976093

-e9922723
=14009003
‘11026307
=14044209
=1+062737
=1.081918
=1.101781
=~1+122357
=1,14368])
~1le165786
~1.188710
«1.212491
«1+237173
'10262799
'10289“17
=1317077
=1+34%583]
‘10375739
~1.406860
-1+439259
'1.473006
~1.508176
'l '54‘0847
'1.583106
=1¢623043
=14664757
=1.7083%4
=14753947
=1.801658
=1+85162]
=1903977
=1e9588R0
=2+016498
=2.077C12
=2+140618
=24261529
=24271979
~2.3%52219
=2+830529
~2+513209
«2.00059])
=2+0%3040
-2+7909985
=2.H90778
“3.00699Y
=3.1c2146
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~.828768
=e817730
~+807024
=e 796640
=e 786564
=, 776788
~e 767300
=e 758091
-, 749152
=e 740475
=+ 732049
e, 723868
‘0715924
~s 708209
=e700716
~e69343Y
'0686371
=~+679505
-,672836
‘.666358
=e6600606
=+653954
~e648017
°o642251
~¢636650
'0631211
=+625928
= 620799
~¢615819
'061098“
=e606290
=+601735
-e597314
-+593025
=+588864
-.584829
‘0550917
’.57712‘
®,57344Y
=,569888
=e566440
-.563102
e 559872
=e556747
553726
=+5%0807
'n547937
'0545265
=e9420640
=e54010%
’0537671
=¢535324
=e533067
=.530899
=eS2HE1Y
=eb2HL2e




-}

167,50
168,00
168450
169,00
169,50
170,00
170,90
171.90
171.50
172,00
172.52
173.00
173,50
174400
174.50
175,00
175,50
176400
176,50
177.00
177.59
178,00
178,50
179,990
179,59
180,09

R

-0636650
=s631211
-.665923
820799
«ebH]1531Y
=e610984
=-e6062%90
=e501735
=99 7314
-¢%'73025
~sHad8n4
=eH84829
-055091,
-.5’,12“
‘n573449
=¢569308%
-,56h44)
=e553102
939312
=956747
~e933725
'0550607
=94 1347
=e540265
=-eH%2040

B

-0524914
-e523087
~e521343
-;519681
~e%18099
=.516597
=4515173
=-,513827
-e512558
’0511366
-¢510249
-e509207
‘0505240
=s507347
LTSNy & )
~e5%4501
'.50}170
-¢503511
-.503122
-+ 502895
-.502558
-.502342
'0502276

A-47

Re

-32,094868
=31,582240
~44,786187
-54,588656
-61,582559
-89,962173

R

=7,178151

=74652520

“84177923

«8,162125

~9e414462
~104146243
~10.971292
=11.906665
=12.973622
~1644198979
~154616995
=17.272089
=19,222311
=21.9547825
=24435516%
=21:797088
=32.094868
=37.582240
~44,786187
~54,588656
~68,582559
-89.962173

R

~3,24682]
=3.379691
=34521490
‘30673043
=3.835273
44009215
=44196035
-4.397068
44613747
=4.847824
~5.101214
54376129
=5,675114
=6+001107
64357515
-6,74831)
~7.178151
~7+652520
=8,177923
=8.762125
“Ge414462
~10.146243
=10.971292
~11.906665
‘120973622

BATTELLE MEMORIAL INSTITUTE = COLUMBUS LABORATORIES

&

=e524914
=+523087
~e521343
~«519681
~+518099
'0516597
-+515173
-.513827
=-¢512558
=s511366
'n510249
=s50920/
~¢508240
=e507347
~+506526
=e505779
~¢505104
’0504501
~e503970
=4503511
=¢503122
=«502805
=+502558
=¢502382
=e502276
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FIGURE A-5., DIFFRACTION COEFFICIENTS
(@ = 10 deg, n = 1 + q/m,
R, = -0.503433)
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A-49

TABLE A-6, DIFFRACTION COEFFICIENTS
(@ = 10 deg, n =1 +a/m, R, = -0.503433)

! Rg. Re Ry R Re B
0.00
+59 =4516151 ~s519027 ~8,704958 -,519027
1.00 -0514928 -.520582 ~8,123159 -.520582
1.50 ~e513580 «a522216 -7,600598 -,522216
2400 ~eB12408 -,523930 ~7.129309 «76.718262 =-4¢523930
2450 ~4511310 -e52%725 6,70264%  ~58.958658 97.816830 525729
3.00 we510285 -eB21602 =-6,315026  =47+275975 87.318523 -e527602
3.50 -e$09334 ~-a%29%62 «5,961732  =39.05084% BOHHBEALR -4529562
4400 - 508455 -.5316006 -9, 638749  =32.975525 764382792 =.531606
4,50 ~e9070649 -+533736 -9,347662  =2EL324771 744062093 -,833736
5400 - 906714 -e%35953 -5,070699  =24.H64524 73.320789 -s535953
5450 «e506250 -.53R258 -4,819648  =21.719361 T4.063093 -,536258
6,00 -eBIHO5T - 5406%2 -4 ,587994  =19.306198 760382792 ~e540652
6,50 -e505135 ~.54313¢8 -4,372565  =17.298864 80585842 -s5431358
7.00 -aS0a582 ~.545T716 -64,174671 -19.607552 #7.318523 -s545716
7450 -+534300 ~o348388 -3,989828 =14.16671%" 97.6816830 ~o548388
8,00 -e%03918 ~+551155 =3.,817725 =12.92745) =-+5511589
8,50 eHi374% - $54021 =3,557205 ~11.852544 -e554021
9.00 ve503272 ~e556986 -3,507240 =10.913221 ~+556986
9.50 -e503468 .o 560052 -3,366914  =10.086900 ~e560052
10,00 -e903433 -563221 -3,235411 -9.355626 -e5623221
1090 -a503468 - 505496 -3,112200 ~3.704958 -e566496
11,00 -eb3272 -eB59878 =2.996025 -8.123159 -,569878
11.50 «e%03745 -e573369 «2,885896 ~7.600598 =-4573369
12.00 -4503983 - 576973 -2,784081 ~7.129309 =76.718262 -e576%73
12.90 4504300 - 580691 -2,687099 -6.702566%5  =584958658 =-a580691
13.00 - 504582 - 5HR4H26 =2.595514 ~6,315026  =47.275975 -.584526
13.50 -s50513% -,5824381 -2.508931 ~5.,961732  =39.050865 -2588481
14.00 -eB0D037 -e592558 ~2.426992 ~5.636749  =32.972525 -4592558
14.50 -eB06250 -,596760 -2.369369 ~54342642 ~284324771 -+596760
15.00 -e506%914 -.601091 «2,275763 “5,0706459 ~244666524 -a60109)
15,99 - D) T649 - 605552 -2,20%301 -4,819648  =21.,719341 -, 605554
16.00 - 50B49% “e610168 ~2.139533 ~4,587994 =19.3006198 -s510148
16,50 - 509334 -,614881 ~2.,076430 ~4.37356%  ~1T.298864 614881
17.20 -.510285 ~ 519756 -2,016382 ~4,174671 -15.607952 ~sH619756
17.50 -.511310 v 624776 -1,959174 ~3,989828 -14.166719 -u624776
18,00 “e512408 «e629944 1.904h8Y9 ~3,817725 =12+927451 -e629944
18,50 -e$13530 639265 -} ,852701 =3.657205%  =11.852544 635260
19.00 -eB14328 T b4 142 -1,802019 ~3.507240 =10.913221 - b40742
19,59 ~4516151 ws046381 ~1.75%681 «34366914 =10.086900 ~e666381
20,00 «sb17951 -,652]184 ~1.710379 ~3,23%6411 ~9,355626 - 652184
20.50 -e91%027 -o6%8158 -1.657050 =-3+112000 ~A.704958 -.658154
21.00 -,520082 “.6R%306 =1./25583 ~249960e5 -8.123159 -a664306
21.50 -s522216 ~s5170634 -1.585873 =2+.R86896 ~7.A00598 - 670634
22.00 -e$23230 “sblllal ~1.567824 ~2+724081 74129309 ~e677167
22,590 .29 185 - 633850 =1.511346 =2.587099 «6.702645 =, 683850
23.00 -521602 - 690750 =1.4763%4 =2+593514 ~6+315026 -o690750
2350 -e5293562 -,697851 ~1.442710 -2,508931 -5.961732 - 697851
24,00 -s231006 'w, 705161 «1,410520 “2.0426392 5 ,638749 -,70%161
24450 -e%33736 -, 712686 =~14379536 «2+349369 54342642 -, 712684
25,00 e 3bY53 - 120432 14349754 «2.275763 -5,070659 -,720432
25,50 93028 - 1213406 ~1,321113 ~2.20%9901 «44319%48 -, T7R4CO
26400 -aD4U052 -, 130616 -]1.2935%8 -24139533 w4oh81996 -y, 736610
25490 v 543138 o 125070 -1,267033 =24076430 «42373985 -,745070
27,00 YA L) «, 1537176 -l,261095 ~2.016382 e, 174671 -, 153776
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[Len]

27450
284,00
28,50
29400
29450
30,00
30.50
31,00
31,50
32.00
33,00
33.50
344,00
34,50
35.00
35.5¢0
36,00
36.50
37,09
37.90
38,00
3R,50
39,00
39.50
40,00
40,90
41,00
41,50
42400
42450
43403
43,50
44,00
444590
45,00
45,50
46,00
46,50
47,60
47450
48,09
4R,50
49,09
49,90
50,09
50430
51599
57400
52,50
53,00
53,597
B4 400
Sh 490
55,00

R

- 543383
=s5511%95
-.57‘0021
~aH9H986
=-e3560052
-e903221
~,H06496
~e 509378
~e513359
~e576413
-.550591
-e584926
EPS-1-1- K331
~-e572553
-5 169
-.601091
~eb350h02
-eb10lan
-ebludis]
~ah19196
~eh24T716
= 629744
-.635365
-eh40 142
’oé“b.’&l
-, 4221484
-eH3n10Y
~.6064306
=eH10034
ol 14y
- A838H0
-eAI0T50
-b97851
-s 705161
-~ 7120086
~. 720432
- 725406
~e 136516
- T43070
~.73317176
~a7b2la}
=~ 1H19Is
~o T8} an?
EIRE2Y 1N
=5yl 380
-e1311/749
=s322014
-, A3Iv6Y
- BH496T
=aBiH5 720
~oindda
=sdal 399
-y Riarhe
=0 /058
=.921314
=3 350V6

Rs

- 752741
~e 771975
-.731487
-0791281
-« 871384
-,6811789
-.822514
-0333569
“o 844967
- 856720
~eB58343
~e%B41349
=,894252
~s707568
-.921314
~+935506
=e950162
-e959302
=-.931945
--997]13
=16013827
=1.031111
~1.048990
~1.067489
-1e046637
‘10106“62
-1.12699%
‘19143263
-1.,170317
~14193178
~1.216490
-142641495
‘1-26'035
=14223558
=1.321113
=1,3491754
~1.379536
-1.410520
~1.442170
'1-47635“
‘105113h6
=1,547824
=1.58%373
=1.625583
=1.6570590
‘lo713379
-1.,75%9481
-1,803079
-1.852701
~1eG24h8Y
=1,959194
-2.016352
=-2.076H430
-2,13¥533
=2.2159901
24213163

A-50

Re

~1.216890
'1-193178
~1,170317
~le.148268
=~1.126995
~1.106462
=1e0B85637
’10067689
=1,048990
=1.031111
=1.013827
-e997113
-s 980945
0945302
~.950162
=.721314
=+s907568
=«A94252
~.831349
~«868d843
-.856720
=-,844967
-+833569
'052?514
- 811789
~.801304
=, 791287
~, 7A1487
e 7719’5
=e762741
- 752716
-, 745670
=« 736616
-s 728406
~.720432
- T126806
=, 705161
- 657851
=e690750
=.633850
~ 6771417
=ehT70034%
=s664306
-, h5R198
=e 652134
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FIGURE A-6. DIFFRACTION COEFFICIENTS
(@ = 12 deg, n = 1 +a/m,
R = -0.504850)
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=~ TH6739
-077718?
=~ 767917
~. 758912
‘0750168
~s 741674
~e73342%
‘0725408
- 717621
= 710056
'070270“
- 695561
=+ 680619
~ 681873
‘0675317
~.66R540
“0662755
656738
~+6508¢91
=e645209
~-+639688
~e634323
~e629110
~e624046
’06]9127
“e614348
‘-609707
~+605201
’-600825
~e596578
’0592455
~.5HR4SS
=+s584573
"580309
-s57715Y
-¢573621
‘.570192
566870
=+ 563654
=¢560540
»e5575208
«:556619
«s55179Y
=e542078
546452
--5‘3918
561674
~e 539120
=¢536853
“-e534673
=¢532578
=+530567
= BP8B63Y




167,50
168,00
168,50
169,00
169-50
170.00
17050
171.00
171.50
172,00
172.50
173,00
173,50
174.00
174.50
175,00
175,50
176.00
176,50
177,90
17750
178,00
178499
179.00
179,59
139,90

Re

-07416’4
~s 733424
~. 725408
~ 711021
=~ T100586
'0702104
-e6935%901
. 683619
-cﬁdld,3
- 615317
668346
--602755
- 655 /38
--(’50”91
-e6845209
-eH39088
-+634323
-e629110
626046
-s619127
"061"3“3
-ebV9 /07
=e615401]
’0600‘325

-e5905 78

Ry

~.526793
--525027
«a523340
‘o52l732
-e5207202
518749
-¢5173171
= 516069
-e514441]
-+513637
«eH12606
'0511597
~e510661
=:509796
503001
-.5082718
"507624
=e%07040
-.506526
-.506081
-e505704
'-505397
-«%505157
-e504987
-e5068384
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93,812318
Td,973355
69,447115
63.012135
58,569809
55.524167
53.535176
52,.408546
52.043434
52,408546
93,535175
55,524167
58.,549809
63,012135
69,447115
784973355
93,812318

R

=64308469
64697221

=T.125711

~74599760

~3+126337

“H.T13847

=94372516
~104114904
=10.956538
~11.917170
~13.021514
=14.301762
=15,800089Y
=17.572917
=19,69742%
=22.,231961
=25.483411
=29537603
=34,315786
=414937610
=52.019710
=4T7,297223
'920988420

R

~2.278456
24351751
‘2.429041
=2,510623
=2.596823
~2.688000
=2.784548
~2.886903
~2¢995544
~3.111006
=3.233877
=30364817
~3,504559
=3.653922
~3.813829
~3.985315
=44169548
-40367“52
44812903
=5.063329
-54335270
~5.631336
=50954557
-64308469
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b

~4526793
=:525027
=¢523340
~e521732
=e520202
=s518749
=+517371
=e516069
=e514841
-.513687
=.512600
'0511597
'0510661
=«509796
=«509001
-+508278
~e507624
=e5C7040
-+506526
~¢506081
‘050570Q
~505397
=s505157
=e504987
~+504884
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FIGURE A-7. DIFFRACTION COEFFICIENTS
(@ = 15 deg, n = 1 + a/m,
R, = -0.507372)
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TABLE A-8. DIFFRACTION COEFFICIENTS
(@ = 15 deg, n = 1 +a/m, B, = -0.507372)

l R Rs Re R Re i3
0.00 .

8-} =536547 -e540892 =4 ,287960 ~¢540892
1.00 - 534499 0543193 =4,095295 “e543193
1.50 =a532333 ~e543589 «1,916303 «78,76%038 95.892827 =+54558¢0
2.00 -e530043 =-,548056 -3,749689 =57.382422 T4.648483 =s548056
FA-1} =e523843 =e550621 =3,594311 =344632146 62.079238 ~s 550621
3.00 -a%27116 553277 =3,449156 =364192539 53.866012 =e553277
3.50 -e5/25456 -a5%5027 -3,313330 =30,211965 48,160527 =-.556027
4400 -aB23894 -e5%58%7]) =3,186031 =254T7643794 444048600 558871
4450 -e522397 =e5A1811 =3.066548 =22¢337799 414000717 -+561811
3,00 -e3209175 = 504849 =2,954241 -19,622320 38,736432 =.564849
Se50 -eb19627 567987 =2.848537 «17.422708 37.061119 «s567987
6,00 -e51d4353 ~a571227 =2,748919 =15.60854%8 35.854619 =+571227
6.50 517151 =, 574572 -2.654923 =14,089680 35,039628 ~.5764572
Te00 516022 e dTH022 =2,966126 «-12.801403 J4.568097 -e578022
7.90 ~e9 14954 -,531580 =2.492147 «11.h97350 344413715 -e581580
8,00 ~e513977 ~e 5395250 =2.402639 =10e742591 344568097 =¢585250
8,50 -e513060 -e549032 =2,327286 =-9,909146 35,03v628 =-,589032
9.00 -.512213 -~e592930 =2,255401 =9.176657 35.854619 ~e592930
9,50 -e511436 =-e590694%5 -2.,187320 ~8.,528701 37.061119 ~¢596945

10.00 =J510727 -601082 =2,123405 7952177 38.736432 601082
104590 -e510087 505342 -2.062033 =7.436510 414000717 =e605342
11,00 =45999106 -e509729 ~2,003602 -6.973076 444041600 -e609729
11.5‘) -e91)9012 ‘0614245 =1e947927 =5.554774 48.160527 '0614246
12.00 ~e508216 - 618895 ~1.894836 -6.175705 53.866012 -s61889Y
12.50 -a5103208 -eH236890 =1.,844170 =5.820936 62.079238 ~e 623680
13.99 -e507307 -eb23604 =14795785 -5.51630% T4.6484R3 ~e628604
13,50 -e901512 -4633672 ~1474954% =5.22828] 95.892827 “e633672
14,90 ~¢507305 -o538886 =1,705325 =4,963950 -.638886
16,59 «¢B507495 -e544251 =1.663009 44720426 -e64625]
15400 «a3dT372 /49770 ~1.6224%39 ~4495775 =s549770
15,90 .50 7405 695448 ~1.583666 =4 4287360 -e655448
18,00 «s5072505 . 661249 =1.546447 ~64095295 -e661289
16.50 -e507672 - 667297 ~1.510746 =3.916303 =78.7650238 ~e667297
17.00 o0 1397 - 673478 =l,476430 =3.74968Y =57.382422 -e673478
17.50 -8 208 -, 679337 ~1.4435176 «34594311 =44.632146 -.679837
18,00 -sS)4376 ~a646377 ~1.411962 =3.449156 =364192539 s 686377
18,50 -e93Y212 -,59310% =1,3R15/3 =3,313330 «30,211955 =+69310%
19.00 ~e3(09314 - 70%027 =14352347 =3.185031 =25.764994 =-e700027
19.90 =eBiguAl -s107167 -14324227 =~3.065%48 =22+33779Y -eTu?16/
20.29 919727 - 114472 =1.297158 ~2.956241 =]9,622320 716472
29490 =.blledsh . 122009 =14271090 2o R4N537 =174422708 ~e72200Y
21,90 «h12213 = 129704 =1s245974 “2.144719 =15.608548 -, 729766
21.90 =e%13U69 e, 1317743 -1,221767 =2.654923 =14.08964H0 = 737743
22.09 -e5139177 - 165955 ~1.19H425 =2+566126 ~12.801403 -« 745955
27497 LI T R1-TY =y 194496 *1.178910 2482147 116978450 =s754400
23.90 -.31nJ22 163104 =1,1361d4 «2.40263Y =10474¢591 -y 763104
23450 ~-e51719) 172054 =1,133210 =24327286 =Y,90Y146 = 772058
264,090 ES 38 -ELX) . 78121% =1.1172957 ~2a256R0] =9.176657 ~.78127>
26 .50 -s919027 - 130160 «]l,0933v3 =2.1R7920 -H,528701} - 790765
2590 YL S XA - 8514534 =l,07444Y4 =2.12340Y 7952117 ~.400538
2545y weh2dsv! =.810403 “1.066214 =2.0620133 =T7.436510 -.810693
ri-T' R LY ERY T -, 820970 el ,038%44 =2.001407 «6,972076 =.820970
25,90 —ah294nH - 331659 =1.,021453 “le9aT32/ -5e5%a774 -4831650
27.v0 -2 -e3429%6 “la0069ly ~1:8Y4M16 6175705 =oRL2:5%
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[Len]

27.99
28,00
28,50
29.00
29.50
30.00
30450
31.00
31,50
32.00
3259
33,00
33.90
34,00
34,50
35,00
35.90
36,09
36,990
37.00
37.50
38.90
38,50
39,00
39,90
40,00
40,50
41,00
414590
42,00
“2.50
43,00
43,50
44,00
44,50
45,00
4% .59
46.00
4hHY
47,00
47,50
48,20
4R, %59
49,00
49,59
50,00
§0.59
"$1.00
51.%0
S2.0?
52.5v
33,00
$3.50
54,90
$6,9%9
55.10

R

»e528443
=e530643
~e532533
e 534499
-.536567
-,534078
-e5400892
=e543193
-a 945580
-0545056
=e550621
-a593277
-eH56027
-e5%508/1
PYS-1-3T-3 01
-y 504849
‘o55’967
=e571227
«s5143512
~e573922
e 581980
=a5U85250
-e559032
«e592730
~e5H76945
~e 601082
-¢605342
-eB509729
=sh1%246
‘-615695
-eh23080
e 62H204
-e6330172
ECELLLEL)
-sho629]
--6“9’,0
-e555448
~shh128Y
-0 /297
-yt l134178
-oh 19837
-obhdh 317
~ab93105
=« 700J27
-.70"6'
asliasl?
~s 722009
-.729’5‘
aslitlal
oo Tun 289
.075‘696
es?n3i08
e 712058
aglhilely
wo 179 10H
EXLE P EL]

R

=+853995
'0865683
- 877733
~s890157
=.902971
00910188
--929526
‘0943899
”0958427
-e973426
-e988916
=1.004919
«1s021453
~1.038544
=1.056214
-1,074488
-1.093393
~1+112957
~-1.133210
~1e154184
-1.175910
'10198525
-1s221767
“1.2“597‘
=1.271090
=14297158
-1.324227
-1,352347
-1.3815173
~l.411962
~1.443576
‘lo“'bﬁﬂo
=1e510746
-]l 9054847
-1e583646
=1.522649
'1.663009
-1.79%325
=1.749%45
=1e793718%
“1.844170
~led94436
"-9"?27
«2.003602
~2.042033
‘2.‘23‘03
2147920
‘20355“01
°ﬂ-321289
«2.,472539Y
~24482147
«2.955126
“2:6498923
«de lau]yY
'2.65”53'
'z."‘a‘x

A-66

Re

=.9889]16
=e973426
-.958427
-.943899
=.92%826
~e916148
=e902971
=.890157
-.,877733
~ 865663
=«853995
- oB842054
-e831650
-o820970
=-.5810603
-,300538
-,7907065%
-«781275
‘0772058
~.763104
-. 756406
-. 745955
-.737743
-O72976¢
= 722009
'071‘572
-, 707147
'0700027
~+693105
=s686377
-,679337
-.673478
= 667297
-e661289
=e655448
-.6549770
~o64425]
=.638886
~e633572
-.628600
~.623580
= 618495
=.616246
=.609729
=.605342
~.601982
=+576%5
~e592930
“.589032
- 958%250
«.561380
-~ 5715022
. y5T448172
=eh71227
Y IALY
s, S84 00Y

R

*1e844170
=1+79578%
=14749545
=1.70532%
=1.663009
~1.522489
=1.583666
=1.546447
=1.,510746
=1:476480
=1+443576
=1.411962
=1.381573
=1.352347
«1.324227
~1.297158

~1.271090

=1.245974
-1.,221767
=14198425
«14175910
~1.154184
-1.133210
=1.112957
=1.093393
=1+074488
~1.,056214
=1.03854¢6
=1.021453
=14004919Y
=.9848916
-.373426
‘.958‘27
-,9643899
-e 329426
=e916183
=e902971
‘cq90157
877133
- 865683
T=.852995
“e842554
=oN31650
=e920970
=.41040)
=.20033%
‘l'?ﬂ’bﬁ
‘075127S
-.772055
‘0763105
o 794404
-y 1489%Y
s 737143
«e 729704
- 122909
“ella412

R

=5.830936
«5¢516305
~5.228281
40963850
“44720426
=4.495775
44287960
=4,095295
«3,916303
=3.749639
=3.594311
=3,449156
=34313330
=3.186031
‘3-060548
=2.954241
-2,848537
-20748919
«2.654923
=2.5606126
=2+482147
=24402639
'3-3212“6
«2.255801
-2.187920
~20123405
=2.062033
=2.003602
w]e941927
~]1«R94836
=1.844170
- X . 7 957“5
=14749545
«1.70532%
«le663009
=1+622489
‘1-583&96
«1e5466447
=1.5i0746
-11‘70‘30
=]1:443576
«leall962
=1.381572
=]1e392347
=le32e227
=1.29715A
«1.271090
~le248YTa
=1.221767
=1.199428%
~1.179%10
=1s198]n0s
=1133410
*lellivs?
-1009!393
el DT6aRY
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b

=.853995

=+865683

'0877733

=-.890157

“0902971

~.916188

-e929826

~e943899

=~ 956427

~e973426

--988916
=1.004919
~1.021453
-1.038544
-1.05621%
-1.074488
-100q3393
=1,112957
-1,133210
=1.154184
=1.175910
=1.198425
-1l.221767
=1,245974
=1.271090
=1e297152
=14324227
“1.3523‘7
-1.381573
~1.411962
=1.6443576
=1s6T64K0
=1.510746
=1.5466447
=14583666
‘1062?539
=1.,663009
=1.70532>
=14749545
=1.79578S
=1.R44170
~1.894H83%
=1.947927
=2.003602
=2+062033
=24123405
=2.187920
~2.2%5401
-2+327280
=2.402639
~2.482147
=2.506]120
240654923
=2.74%919
wd HefS3?
~2e954241




55,50
56,00
56450
57.00
37.50
58.00
50,50
59,00
59,50
60,00
60,50
61,00
61450
62.00
62.50
63.00
63,50
63,00
644,59
6%,00
65,50
65.00
665V
67,00
07,59
60,00
63,50~
69.00
69,50
706,00
70,50
71.00
71,50
72.00
72490
13,00
T73.50
74,00
T4.50
75.04%
159.50
76,00
ThedC
TT.00
71.%9
TR.u0
TR.H?
19,0?
719,59
£N.00
B0 %)
£1.00
319
22,01
R2,.%0
213,01

R

=+810603
=e820970
-e431650
=eHa2094
-e853995
=sH0%043
-a877133
-eM90157
=e992911
-.9161H8
=e929826
=95 3499
- 953527
-e913926
-eIB8Y916
®1.004719
~1.021453
“00355“6
=1.050214
-1.074483
=14093393
=1e112957
-1.133210
=1.154144
=1.17/5919
-1.195¢25
=1.221767
o]l 2099716
=1en71V%9
-]427715%8
-1.3£~£¢7
«1.302347
-1.361513
-le811992
‘1-5.33'6
w)]bib4B0
~1e510746
LT Y)
=1 e9330866

«1,70532%
=1 ,7494945
SN A TY TS
-l ew}i?0
=1en94936
=ladalv2?
‘2.003502
2022332
‘?"23C05
-2.101129
229931
“ldglens
aZ 8293V
'2-‘9(1.'
22922 1Ch

Re

~3.065548
-3.135031
=3.313330
=3.449150
~3.594311
-3.’49669
=3.916303
=4,095295
=~4,287960
~40435775
=4,720426
=44963850
=5,226281
=5.516305
«5.430936
=hHe]17570%
~6.554774
=7.436510
=7.952177
-8.528701
=9.1766517
=9.909146
-10,742591
~11.69748%
=12.8318¢C -
=14,039630
=15.,60854%
-17.422708
~17,622320
‘22.33’799
294768994
=30.,21196%5
=36,192539
~44.632146
=57,332422

95.892927
Taobar"a43
62,07923¢8
93.84%012
a8.147627
44,08]000
a1.0007)7
36.’35‘32
37,0511}V
IS.n%ep )Y
3n. 039620
36,5840/
dea NS
Ja,.554397

A-67

R

=.561811
-.558871
=s556027
~e553217
~2550621
~e548056
=e545580
~.543193
=¢5408Y2
~+538678
=.536547
=.5344Y99
~e532533
-,530648
~e528843
=.527116
~,525456
=.52389¢4
=.522397
=-,5209175
=.519627
=.518353
=.517151
=,516022
-'51695‘
=e513977
~.513060
=e512213
=.511436
-s510727
~.510087
=.509516
=.5090.2
=.50857%
=s508208
=.507907
=.507612
507509
-, 507405

=.507505
907612
“en017907
-.50R208
= 508576
5279212
-, 509516
~e910087
510727
-.$l\‘36
~+512213
=eN137%0
913917
514708
“e 315022

il

=e707147
-0700027
-+ 693105
- 586377
'0679837
-e673478
-e 667297
=e661239
~e655448
-05‘9770
--646251
=+ 634886
'1633672
=s620406
~s 623680
=261 BARYS
'061‘266
=.609729
~¢605342
-.501082
=e596945
=«5R89032
~+585250
=-+581580
‘0578022
=.574572
~e571227
=eS6T9RT
‘055‘849
=s5F811
~e. ,ABT]
=.55%027
=¢553277
=+550621
~e3445056
=+565580
=+543193
~e340K92

-+534499
~+3323%23
~+530448
-.52%%‘3
~:s921116
*e525464
- 5238V
’0522391
“e52097%
~a51N427
=adin3b}
-.b!l}ﬁl
516022
“e9]0080s
=e51239717

R

=1.056214
=1.038544
~1.021453
=1+004919
~e988916
973426
= 958427
~:943899
-e929826
=es9106188
=.902971
- 890157
-.87’733
-, 865683
~e853995
-.84265‘
=.831650
°082097°
-.810603
=+800538
=« T9CT65
-aT81279
=¢7720%8
-.763106
-075‘Q06
'07‘5955
-.T37743
s 729764
=+722009
-e716672
~eT017147
‘0700027
=e693105
-~ 686377
-e679837
=~ebhT36TR
-a667297
=+661289
~e 655448

=+.5388RG
=e6330672
e 62nH04
- 623680
~o 61 HHYS
cshlaZan
c.ﬁ(\‘??q
-.bchQZ
-.50198?
- 9595949
-.593&30
s HRYEYD
TS LT 4 Y]
IR LE-L T
-.SIUG??
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L2

=3.066548
=3.186C31
«3.313330
=3.449156
=3.594311
=3:749689
=3.916303
=4,29529%
«44287960
=44695775
~4,720426
«4.963850
~5.228281
=5.51630%
=5.830936
~64175705
=0,55477¢
=6.973076
-7.436510
=7.952177
-84528701
~9,176657
=9.909140b
-1007“2591
=11.,69785¢
«12.801803
=1%,089680
-15060856a
=17.4227048
=-19,622320
~22.337799
=25:764994
=30.211965
«36,192539
44,.632140
=57.282422
~T8.76%038

95.892827
TAh4aRAB)
62.079238
53. 866012
4Ue160527
44,041500
41.0007)7
380736632
AT,061119
35.85401Y
35-93?625
38, 56H097
3aa137)D
34500097




[Le=]

83,50
R4, 00
R4.990
85,90
85,50
HAh, 00
R6.50
87,00
87.50
88,00
R8.50
89,00
86,50
90.20
90,99
91,00
9150
92.00
92.9?
93.2¢
93.5%
94,00
94,99
KEP D]
95,99
96,90
94,50
97.99
$7.50
98,00
GA 20
$83.00C
99,50
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( ~0° n=3/2, R = -0.666667)
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TABLE A-9. DIFFRACTION COEFFICIENTS
(@ = 0 deg, n = 3/2, Ry = -0.666667)
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«7:974901
«7.341778
=6,799509
=64329921
=5.919381
=5¢557466
°5|23°°68
-4,948787
~4.690503
«4,457070
-44245098
~4.051785
=3.874796
“3.71¢2171
‘30562251
=3.423622
‘30295073
-30175550
=3.064176
=2.960]138
‘2'86215l
=2.7714})2
«2.68558%
«2:.6C4797
=2+521627
=2.050700
=2+.3A86H0
~2+32626%
-2+2631u%
=2:205105
-2+150073
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§,013558

8.645921

9.393986
104292451
11391435
12766120
14,5364646
16,893917
20.198357
25.156816
33.423282
49,959713
99.575909

-98.909212
«49,292926
=32+,756344
«244489668
«19,530937
=164226166
=13+866503
«12.097524
=10,72232%
=9.622765
~8,723664
=74974901
~7¢341778
«-6,799509
=-64329921
=5.919381
~5.557466
«5,236068
«44948787
-4,690503
-4,457070
-4,245098
-4.05178%
~3:874756
=3.712171
=3,562251
-30‘23622
«3.295073
=3+175560
*3.064178
=2.960138
~2+862175]
-2.771412
=2,645585
=2+604797
=-2.528627
«2.456700
-2.348680
=2+324265
«2,263185
«2.20519®
=2.150073




8 R R Ry R R b
111,50 ?2.823611 2.823611 2,823611 = ~.725992 =2.097619 «2.097619 .
112,00 24776627 2776627 2.776627 = T2R9TH =2.047650 «2.047650
1172.50 2.732051 20732051 24732091 =e 732051 =2+000000 =24000000
113,00 2.689731 2.689731 2,689731 =~ 735213 «],954517 -1.954517
113.50 7649230 2+649530 2.649530 ~s 7384067 =1+911063 =1e911063
114,00 2.611323 2611323 24611323 -+s741813 =14869510 =1+869510
114,50 24574995 2.57499% 2,574995 =4 745254 =1.,829741 =14829741
115,00 2540440 25404640 2.5%40440 e T48790 ~1,7916590 =14791650
115450 2e5072960 2507560 24507560 =e 752424 =1.75%136 =1.755136
116,00 2.6476266 2.476266 2,476266 -, 756158 «1,720109 =1,72010Y
116,50 2.646476 2446476 2,4466476 =, 759993 14636483 ~1.686483
117.00 2ebl8114 24418114 20418114 =e 763932 =1.654182 =1.654182
117,50 24391108 2.391108 2,391108 ~. 767976 ~],623132 -1,623132
118.00 20365395 24365395 2.36539% ~e 772129 ~1e593266 =1¢593266
118,50 20340912 24340912 20340912 e 776391 =1.564521 =1:5664521
119,00 2.317606 2.317606 2.317606 =, 780766 =1.536840 =14536840
119,50 24295423 2.295423 2.295423 - T65255 =1+510168 ~le510168
120.00 202’6516 2!27‘316 2.27‘316 '0789362 =] 24844854 =1e48445%
120,50 2.2942640 2.,254240 2.,254240 =. 794588 =1,459652 =14459652
121,00 24235153 2+235153 24235153 =2 799437 =]e435716 -14435716
12150 2.217017 2.217017 24217017 ~.804412 =1¢412606 =1e012600
122.00 20199796 2+199796 24199796 ~.B809514 =1+390282 =1.390282
122,50 2.1836856 2.183456 2,183456 ~aB814748 ~1.368708 =14368708
123.00 24167967 2.167967 2.167967 ~-.320116 «1.34785] =14347851
123,50 2153299 2153299 2.153299 =~e825622 ~1327677 =1+327617
124,00 24139425 2.13%9625 2.139425 -.831268 =14308157 =14308157
124,50 24126322 2+126322 2.126322 -e 837059 -]e289262 =14289262
125400 20113964 24113964 24113964 =+842999 =14270966 =1270966
125450 24102332 2.102332 24102332 ~. 849090 =1e253242 =1+253242
126,00 2.091404 2.091400 2,091404 -,855336 =]1.236068 ~14236068
126.50 2.081163 2.081163 2.0681163 e 861743 °]l«219420 =14219420
127.00 2.071592 2.071592 2.071592 -.860316 =1.203278 “14203273
127.50 2.062673 2.062673 2,062673 -.875083 -1.18762¢ =1.1R7620
128,09 24056394 2.054394 24054394 = HU19606 =14172428 =1le172428
128,50 2+04674}1 2+046741 2.04674) =~ HB90S6 =lel57684 ~l.157684

. 129,00 2.039700 2.039700 2,039700 -. 896329 -l.143371 -1.143371
129.50 2.033263 2.033263 2.033263 ~e%03791 =1e129472 -1e129472
130,00 24027617 2+027417 2.027417 911445 =14115972 =14115972
130,50 2.0221%% 2.,02215% 2,022155 -a919299 -1.102856 -1,10285¢6
131.00 2.017668 2.017468 2,0174068 =e927334 ~1+090110 =1,0%0110
131450 24013349 2+013349 2.013349 -2 935628 «1,07772) =le077721
132,00 ?2.0091v2 2.009792 2,009792 ~s 944115 «1.065676 -1,065676
132.%0 2.006750 20000190 2.00A790 =e9Ub2827 =1+053964 =1:05396%
133,00 2.00634} 2.00034) 2,00434] -, Q961769 «1.042572 «1.0425%72
133.%0 2.002440 2.002440 €.002440 ~. %1099 =1:031490 ~1.031490
134.00 2+0310u4 2.001084 2+001084 “e9R0377 =1+0207C7 =1+020707
13‘.50 Z.Oﬁ?J'l 2.00027l 2.000271 -0990051 OI.OXOZI‘ -l.OlO?l‘
135,00 2.000000 2.000000 €.000000 «1.000000 ~1+0000N0 «14000000
135452 2.00021) 2.000271 2.00027) =1.01021e =s 990087 =a990087
136,00 2.001v8e 2.001084 2.,001086 =l.n20707 -, 980377 -, 980377
136,50 2.00¢040 24002440 2.0024390 “leNd}a9y -.¥70980 - ~e 9709590
137,00 FXS ILELY 2:0G436]) 2,00434] =1.042572 ~o981709 ~s 901769
137,50 2.000790 2.,000790 2,0067%0 ~1,05%394 - 992827 - 952827
134,00 2.00v792 2.0091792 2.009192 “le1BSATS ~s9448118 “eQad]ld '
13R,50 2013349 2+013349 72:012349 =1+077721 -a939628 ~e935028
139,00 7.017008 2.017408 ¢, 017408 =1.0v0110 -o921358 -, 927358
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139.5%
1640.00
140,50
141.00
141.50
142,00
162,50
143,00
143.50
164,00
144,50
145,00
145,50
146,00
146,50
147,00
147,50
148,09
148,50
149.00
149,50
150.00
150.50
151.20
151.50
152.00
152.50
153.00
153.50
154400
154,50
155,00
155450
156.00
156,50
157.00
157.50
158,00
158,50
159.00
159.5%0
140,00
160.50
161,00
161.50
162.00
162,53
165,00
143.%0
144,00
164.50
16%,092
188,%0
16n,.20
164,590
1647.00

L]

24022155
2.027617
?.033263
24039700
2046741
24054394
2.05¢673
2.071%992
2.081163
24071404
20102332
2.113966
21726322
24139425
24153299
2167967
2+183655
2.,199796
2.217017
24235153
2.256240
2.27431%
24295423
2.317006
2+340912
24369395
2.391108
2e010114
20840476
2.476266
24507560
2.94044)
2+574 7985
2.611323
P.£49530
2.689173]1
2+732051
2.1760627
2.823011
2.0/3164
2.9250 14
2.9801734
3.,01v}167
3.101015
3.166548
3.236008
3. 309N
J.Jones)
J.ale0y)
3.9%1329
J.b%00e?
J.T88110
J.Bou269
J.vudvhy
sy
e 26913

R

2022155
2.027417
2.033263
20039700
2006674]
24054394
2.062673
2.071592
2.,081163
2+091404
24102332
24113964
2.,1206322
20139425
2.153299
241679617
24133456
2.19979¢6
2.217017
24235152
2.254240
24274316
2295423
2.317500
20340912
24355395
2.391108
2.418]114
244064706
244706266
2507560
2.540640
20574995
2e611323
2.649530
2.68973)
24732051
2.776627
2.823811
2.873168
2.92347¢
79901730
3.0391067
3.10%01%
3.166%548
3.236008
3. 309908
3.38844)
3072093
3.561329
3.058847
3. 150770
3.80426%
3.935969
e 11217%
4. 249131

A-78

R

2,022155
2.,0276417
2,033263
2,039700
2.046741
2.056394
2,062673
2,0T1892
2.,081103
2.091404
2.102332
2,113964
2.126322
2.139425
2.153299
2.167967
20183456
2,199796
2.217017
24235193
€.256240
2e.274316
2.29%4¢3
2,317606
2.340512
243651395
2,391108
24418110
2.44041/6
2.476266
2,507560
2,540440
2.574995
2.611323
2.649530
2.689731
2413205)
2,176627
2.823611
2.473166
2,929 7
2.980734
3.039)67
3.101015
Je168548
3.23000H
3.309%08
3.38844)
3.472093
3,561329
3.55@@57
3. 1981100
3.86020%
J.vasve9
. 132778
62691}

L3

=1+102856
~1.115972
~1.129472
=1.143371
*1¢157686
=1.172628
=1.187620
~1.203278
=1+219420
=1+236068
=14253242
=1.270966
=1+289262
=1.308157
=1.327617
=1+34785]
=1+368708
=1.390282
=1.412606
=1.435716
=]1.459652
=1.854454
=1.510168
=1+536840
=1.56452;
~1.593260
=1.,023132
~1.694]182
=1.686483
=1.720109
'10755136
=1,791650
=1.829741
-1.869510
«1.,911063
=14954517
-2+.00000v
-2,047650
=2.09761Y
f2-150073
~2.,205195
»2+263185
=2¢32426%
«2.380680
«2.4596700
-2+,528627
«2.60479}
=2 Hu%58%
“2.771412
-2.806275;
«2.9601 2
«3). 064178
«3.179%406
3295072
=3.42)622
~3.5022%)

‘Re

=¢919299
«s911445
=e903791
-4 8963729
=+£89056
-, 881966
=, 875053
= B68314
-e861743
-o 855336
-¢8490690
-4842999
-.837059
-o83126R
-+8250622
--6201)6
.lﬂl‘768
-080951‘
~eB806412
= 799637
-s 796588
-, 789862
-e 785255
- 780/66
e 776391
=s772129
- 767976
-0763932
-e75¥993
- 756158
~s 752424
- T48790
e TAS254
- T4l813
- TI0467
-e 735213
‘0732°Sl
-, 728978
- 725992
-, 723093
-s 720279
e717949
=sT16902
- 712335
~s 709849
e 707442
‘0705‘11
=s7020858
=sT70068)
o h9USTA
59659
- 094993
.-69‘739
~ob90898
- 68V]83
-'b87480
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-+919299
=s911445
0903791
-o89632Y
- 489050
~,881966
=+875053
~eB868314
=o861743
=¢85%336
=+ 849090
«,842999
=+83705Y
~.831268
'0825622
«e820116
=s814T48
=e809514
~eB04412
-e 799437
o, 794588
-, 789862
=¢ 785255
-y 780766
-+ 776391
-e 772129
=4 7679706
ve 7639232
-, 759993
~s 756158
=e 752424
-, 748790
~e 745256
-eT741813
-o 738467
=, 735213
=+ 732051
-s T289TY
-e 725992
~e 723093
- T20219
o T1754Y
=.714902
e 71233
=s T0G84Y
“eT07441
=, 705111
-+ 702858
~.700681
-, 096578
~e 696549
-, 6945993
‘oﬁ'27°9
- 690890
-, 6891%)
'o“"ﬂo




A-79

] R R Y L3 R LA
167,50 4.398047 4.398047 4,398047 -3,712171 -e 685876 ~e 685876
168,00 4,559136 4.559136 4,559146 «3.874796 =e684340 =« 686340
168,50 4.T736656 4.734656 4,734646 ~4¢051785% -.682872 ~. 682872
169,00 4,926568 4,926568 4,926568 =4, 245098 -e681470 ~e681470
169.50 54137205 5.13720% 5.,137205 =4,457070 =e680135 ~e 680135
170,00 S¢36Y369 54369369 5.369369 *40690503 “s 678866 26788606
170.50 5626449 5.626449 5,626449 =6,948787 «e677662 677662
171.00 5.912590 5912590 5,9125Y0 =5.236068 «e676522 =0 676522
171,50 6.232%13 64232913 0,232913 “5.557466 e 675647 e 675447
172.90 6993817 6593817 6.593817 =5.919381 *.674436 =e6T4436
172.50 T.003809 T7.003409 /.003409 «6,32992! =eb673488 = 673488
173,00 Te672112 T.072112 7.a72112 =6.799509 ~e672%03 “e672603
173.50 R.013554 8.013558 8.01359% =Te341770 =e671780 *e671780C
174,00 8.64592) 8.645921] ¥,645921 =T7¢974901 =e671020 ~e671020
174.50 9.393986 2.393986 9.393906 =BeT723666 =.670322 =.670322
175,00 10.292451} 10.292451 10.292451 ~9.,622765 -, 669685 -2 669685
175.%0 11.371435 11.391435 11.391435 =10.722325 -s669110 ~e659110
176,00 124766120 12766120 12.766120 «12097524 =, 668596 ~+668596
176,50 14,534646 14,534646 14,534646 ~13.865503 - 668143 -,668143
177,00 16893917 16.893v17 16.,8939]17 ~16.225166 =e661751 e 667751
177.50 20190457 20.198357 20.19838/ ~19.530937 -e 667419 e 667419
17R, 00 254156816 25.156816 25.156!'2 «24.4689668 -s667148 =e667140b
178.50 33.423202 33.423202 33.423282 =32.T96344 -, 666938 ~s 666938
179,00 49,95%713 49,95¥713 4Y,.959713 -49,292926 ~e 666787 -e 566787
179,50 99,57579Y 99.575909 99.575909 “98,909212 -e666697 = 666697
180,00
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FIGURE A-9. DIFFRACTION COEFFICIENYS
(@~ 6deg, n=3/2 +a/m,
A = -0.684901)
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A-81

TABLE A~10. DIFFRACTION COEFFICIENTS
(@ = 6 deg, n = 3/2 + a/m, R = -0.684501)

i R R Re L3 R B
0.00
5N - 6BHSY3 =-.690066 =, 690066 =98,658125 99.241746 Te946266
1.00 - 657950 e 690497 -e690897 =49, 187625% 45.771308 T.403968
1.59 - bbBT36Y .. 691790 ~s691790 ~32.699407 33,283299 6,936191
2,00 - 685850 -, 692748 -,692748 =24 4456744 254040715 66527342
2.50 -.656-"92 --693769 "06937‘.‘9 '1‘).512291 200090‘077 60167030
3.00 - bE5%96 - 694855 e 694855 ~16.216931 16.801382 5¢847170
350 - bBLHE6] - 696006 -+696006 ~13.863902 164448666 5561382
4,00 -, 685387 - 691222 ~a697222 ~12.099822 124684947 5¢306560
4490 ~okb5175 -.698%03 -+698503 ~10.728368 11313902 5,072572
5e00 -s 685023 - 6Y9IR52 ~e695852 -9,631747 106217739 44462038
G50 ~e6B4Y3] - 701267 -,701267 84734999 Ye321497 4670163
6,00 - 686901 - T02749 =.102749 ~7.988150 Be575205 44496622
fa90 —aBhY4] - 704300 - 704300 =743566006 Te9442¢6 44333460
7.00 ~ebbBSLZR -, 705420 705920 -6.8156%4 T.403968 44185021
7.50 ~ebb5175 ~. 707609 =,707609 -6,3647172 6.936191 440647899
8,00 - GBRILT -, 709368 =+ 709308 “5,937569 645273642 3.92068%
He50 - 685661 ~aT1119Y =s711199 ~5e576452 6.167030 3.80293¢
9.0y - .685996 -.713101 ~,713101 ~9.2%5737 5847170 3.693189
9,50 ~e 686392 <, T15076 7,076 ~4,969043 Se5613482 3390759
1000 - bbHBYD -aT17124% -, 717124 ~4.T11264 5e204560 34495054
10420 -ob8T369 - 719267 = 719247 ~4.4T8268 Se072572 34405438
11.9¢0 - 687950 721445 -,721445 ~44266672 4862028 3521380
11450 - 685993 -e723719 <y 723719 -44,073686 4e670163 3.242408
12400 S = HUY29E -, 776071 - 726071 =3.896979 40494622 34168104
12450 -e590066 ~.72¢501 - 728501 =3 734598 443336460 3.098093
13.00 - 690847 ~s7701C =.731010 ~3.584R87 44189021 34032041
13.50 -e691790 - “90 =-,733600 -3.446438 44067899 2969650
16,00 AL .. 0u273 =-,736273 ~343)18043 3920848 24910643
16,50 -e693769 -.739028 ~.T250E8 +»3, 198660 34802939 2e85479¢
. 15,00 - 694855 -, 761067 ~ T4 87 =-3,087388 3+693159 2.801867
15.5¢0 - 696005 - 146792 =Tl 92 ~2.9834¢ 0 3.590759 2751668
16400 -~e697222 - 767805 = T4TROY -Z+88612Y9 3495054 27364010
16450 - bYB03 - 150905 -, 750905 ~2s 794851 3405438 24658747
17.00 e bI5852 - 154096 -e 794096 =2 T0%(T1 3.321380 24615709
17450 -.701267 -, 757379 - T51319 -2:028320 30242408 2e57476%
18,00 - 702749 ad (60795 -, 760755 =2:59217% 307 1ps 24535790
18450 ~a704300 = Th422% 164225 ~Ze4B0264 30949093 24498669
19,00 - 705920 - 767792 - 167792 -2.4122%2 3032041 24463295
19.50 -, 707609 - 71658 ~ 7714598 ~2.3247837 2965650 24429579
20400 - T3Y368 - TT5224 -~ 775724 ~2.2686750 Z2+910668 24397406
20,50 ~-el11199 -.779CY2 ~7790YE ~Z2+22H746 24854794 24366718
21400 -e713101 -, 783064 «, THIG6G ~2.173606 2.801867 4337431
2]1.50 -.T15076 -, 187162 - THT142 -2.121128 20791668 2.309473
22400 -s711124 = 191329 -, 193329 -2407113¢ 2+704016 24282774
22450 - 7152647 795627 -, 198627 -240234¢7 24658747 24257287
23,00 o 721%4Y - b0Ge3R -, 800038 ~1.977928 24615709 2.23294¢
23.90 - 1237119 -, BUs564 -~ HG4564 ~}4936433 2516765 2209694
24,00 .el2bUT] - B0Y208 -~ 809208 -1.892837 2535750 2.187484
24459 -y 12850) - 813972 ~. k13972 ~1.8%3023 20491669 2.166277
25.00 -e731010 =sB18LG0 = B1KBO0 ~leBl4rB2 2463295 201460206
25450 -.733600 - H238 74 ~EB23874 =l.778314 20429570 24120699
26,00 - 736213 -, 829016 ~.R29%016 =~}1+743238 24397406 2,108242
26450 e 129028 -~ H2429] “.836291 ~leTQu%5H 24366718 2.0900637
27,00 ~sT0l867 - 839700 -~ 4830700 ~1.s677200 2433/43) 24073846
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j®©

27.50
2R, 00
2R.5¢
29.00
29.50
30.00
30,50
31.00
31.50
32.00
3250
33400
33.50
34,00
34.5¢
35.00
35,50
36400
36450
37.00
374990
38.00
38,50
394,00
39050
46400
40,50
41,00
41.5¢
42400
4250
43,00
43450
44,00
G4 4,5Y
45400
45,50
46,090
45,50
47,00
47,50
4R, 00
48,50
49,00
49450
50,00
50,50
51400
51450
52,00
52450
53.00
53,50
54,00
56,54
55,00

Re

-0 744792
~s 747805
- 750905
-, 7564096
-, 197379
~a 760755
-076“225
= 707192
=s77145y
71526
-~ 779092
~. 783004
-.757142
-a 791329
= THH027
=~ 800038
-.80’564
=eM0YC08
-e813912
~eblb86(
~eB23b74
‘1829016
~ 834291
‘0339{90
-~ 845248
-~ 800Y3Y
~e856772
- 852155
CRX-3-L1-131
*0615183
~HB1636
~e8BECD3
~ 895040
-.90c000
- 90Y139
-s91b4b2
~s¥239/3
~.v3)b18
"939553
-, b0T0Y4
~-eQ2by]17
- 954557
w P13522
we9nzlly
LIX 22 8-3-1.3
~l.001037
=1,040774
=1e020774
=1+03104%
=1.041596
~1e022437
=1e00357Y
=1.0/503¢
=] 0Bbu03
=1e0986Y0H
“1¢111358

L]

'-845?48
- 850937
-.856772
- 862755
'0868891
-, 875183
=.681636
= bBE253
-.5950‘0
~.902600
- 90913y
-0916462
'.923973
=.931678
-.939583
~.947694
~e956017
- 964557
~.973322
~.%82319
=e 991555
=1.001037
~1.,010774
=1.020774
=1.031045
=1.041596
~1.052437
'10063579
=1.075030
-10036?03
-1.0989C8
=1+111358
~lelpsl66
‘10137344
=1.150%006
=lel64868
=-1.179245
'1019‘052
=1.209308
=1,225030
~le.24l237
=1.257949
—10275188
=1.292977
=1.311339
~14330299
=] 369484
~le370122
‘1-391045
=1.412883
-11435071
*1-“382“6
‘104“2245
‘3.507111
=leb328U7
=1.559621

A-82

R,

=e845248E
=, 850937
~,856772
= HO2THS
= 868891
= 875183
-, 681636
=, 888253
~e895040
~e902000
~e909139
"e916462
'0923973
~,93167YH
“«939543
= 947694
~s956C17
~e 964557
-0973322
~ 982319
~e991555
=1e00}1057
=l.010774
=1.020774
=1+0310645
=1.041596
=1.052437
~1,063579
=1.,075030
=1, 0R6K03
~l.,098908
-1s1113%8
=1s124166
'10137344
=1.150906
~le}6hoEbHE
=i.1792435
=lel96052
=1.209308
=1,225030
=le24)237
~1.257949
“l,27%148
=14292917
=1e311339
=1.330299
-103A9384
~1.370122
=1,391045
~l,412683
=1.435071
=1¢458246
=1.482245
=1.507111
14932887
=1 .559621

%

14646093
=~le6l6168
=1.557364
=1,559621
=1+532887
=14507111
=] 44062245
~14458246
'10‘35071
-1¢412683
=1¢39104%
=1e370122
~1¢349884
=1.330299
=1¢311339
~le292977
=1.275148
=1.257949
=1+241237
=1.225030
=1+209308
=1+194052
=1e17924%
~1el64868
=le1509006
=) e137344
=1le124166
=14111358
=14098908
'1!086503
=1,07503¢0
=14063579
=14052437
'1&0‘1596
~14031045
~1020774
=1.010774
=le001037
~e991'555
~ 962319
’.9733?2
"96455,
'0956017
e 347694
-+939583
’093167E
°.923973
-0916¢°2
~+909139
‘1902000
=e 895040
"858253
-.851636
-, 875183
= 8pHR9]
= 862754

f

24309473
24282778
2+251287
2.232942
20209690
2+187484
24160277
2+146026
24126694
24108242
24090637
20073846
2057839
20042589
24028070
2014256
24001125
1988655
1976828
1965624
1955026
16965018
14935584
1.9267)2
1e91E386
1¢910%97
1903332
1896581
189033
1eE8458%
1879323
1e¢87454)
le870235
1866397
1863022
1860106
1.857645
12855637
1854077
1eB52%646
16892297

14852075,

1.852297
1e852964
1854077
1855637
1.85764%
1860106
1.863022
1.866397

1870235

1¢87454)
14879323
1884588
1890338
1e89654)
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2,057839
20042589
25028070
20014256
2+00112%
1988656
1.,976828
14965624
14955026
1.9450)8
1,935584
1e926712
1.918386
1910597
1.903332
1.896581

1,890335
1.884585
1879323
1.876541
1.870235
1.866397
1.863022
14860106
1.857645
1.855637
1.854077

1,852964
1.852297
14852075
1,852297
1.652964
1.854077
1.,855637
1857645
1¢860}06
l.863022
1.866397
1.87023%
187454

1+879323
1884585
1890335
1.896581
14903332
1.910597
1,918386
le9267)12
14935584
1.945018
14955020
14905624
1.976828
1.988650
24001125
20146256




Lo

55,50
56,00
56,50
$7.00
57.50
58,00
58,50
59,00
59,50
60,00
60,50
61,00
61450
62,00
62,50
63,00
63,50
64,00
64,5C
65,00
65,50
66400
66,50
67,00
67,50
68,00
68,50
69,00
69,50
70,00
70,50
71,00
71,50
72,00
72,50
73,00
73,50
74,00
74,50
75,00
75450
76490
76450
77,00
77,50
78,00
78,50
79.00
79.5¢
80,90
80450
81,00
81,50
A2, 00
£2,50
83,00

]

=1,124166
“)] 137344

~1e1590906
~1.1648068
«lel7Y245
=1.194052
=14209308
~14225030
-)e2641237
14251969
=1.2751b8
=1.2929717
=1+311339
'19330299
-]l e 3649084
=1+370122
=1.391065
=1.4}2083
=1.435071
-].458246
=1e482245
=1e5%07i11
'10532557
-1.559671
=1.5873064
~le.616168
=]e646UY3
~1e677200
~1.709558
=]1.743238
~1.778318
=]l.814082
=-1,853023
-1e892837
=1,936433
-],977928
=2+023447
‘20071130
-2.121128
2173606
-2e228146
«2.286750
20347837
-2.412252
=2,680264
=2455217%
2628320
=2,709011
-?.79’0851
-2.856129
=P,983440
«3,087368
-3,19806060
=3,318043
=3e44063Y
34584887

R

~1.587364
~1,610]168
=1.666093
-1.,677200
~1.709558
’10743238
-1,778318
~1.8)4852
=1,853023
-1.892837
=1.,934433
«1.977928
~24023447
-2,071130
-2.121128
=2.173606
=2,228746
=2.286750
«24347837
’2.‘12252
~2:4H02066
2552175
-2.628320
2. 709071
"2 T9485]
~2.,8H6129
=2,9683440
«3.087388
~3,198660
=3.318043
«3.446438
’30554367
=3.734598
=3.896979
~4,013686
~4,266673
~4,47H2068
‘6.711264
-4,969043
‘5.255737
~5.576452
«5.937569
-6.347172
~6.815654
«7,356606
’7098815)
8. 73499y
~10.728368
e =12.099122
’13.863902
=16,216931
=19,512291
wlhe850744
~32.699407
-49.187625

A-83

R

=1.5873064
~1.616168

=1,646093
=1.677200
~1,709558
=1e743238
=1.778318
-]1,8148b2
-1,653023
~1.892837
=1,934433
=1.977928
=2.023407
~2,071130
-2,121128
=2.,173606
'2.228746
~2.286750
=2,347637
=-2,412252
=2.4B(264
24552175
=2,628320
~2,709071
=2.796851
-2,886129
-2.,983640
-3,087388
=3.198660
=3,318043
=3,446438
-3,584887
~3.734598
~3.896979
“4,073686
-4,266673
=4,475268
=4,711264
=4,969043
“92,255737
=95.576452
=~5,937569
*0.3471,2
-6,815654
=-1,3%6606
=1,98"150
=8,7,4999
~9,631747
-10.728368
~12.099822
‘19.216931
=19,512291
=24 ,650744
=32.699407
~49,18762%

L3

~«856772
=.820937

= 845248
=¢839700
=e834291
=e829016
~e823674
~s81H8860
~e813972
~+809208
- 804564
~s800038
~e 795627
~e 191329
e TBT142
-+ 783064
'0779092
- 775224
~e 771458
-y TLTT792
- 764225
~e 760795
- TST3TY
= 754096
“e 750905
~e 747805
e, 744792
-s 741867
-e 739028
-e736273
=e733600
~«731010
=~.728501
«s 726071
~e723719
- 721445
‘0719247
~e717124
~.715076
~s713101
=eT711199
=e 709368
s 707609
'0705920
-« 704300
~o 7027469
~s701267
-e699852
~+698503
- 697222
«e69A006
2 694K5S
*,693769
= 092748
“y6bY91790
=~ 690897

R

1,903332
1910597

1918386
1:926712
14935584
1945018
1955026
1965624
1976828
1+988656
2.00112%
20014256
2028070
2.062589
24057839
24073846
2.090637
2108242
24126694
2+.146026
2166277
2187484
24209690
24232942
2251287
2.282778
24309473
2433743}
2+366718
24397406
24429570
24463295
Cebh . 8669
24535790
24574769
24615709
20658747
24704016
2751668
2.801867
2894794
2910648
24969650
34032041
3.094093
3.168106
34242408
36321380
30405438
34695054
3.590759
34693159
3.802939
3920885
44047899
“0185021
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2.028070
2.04258Y

24057839
2.073846
2.090637
2.108242
2+126694
2.166026
24166277
24187484
2.209690
2.232942
20257287
2.282778
24309473
24337431
2.366718
24397400
20429570
2663295
2.698669
24535790
2.57476%
24615709
24658747
247060106
2.751668
2.801867
2e854794
20910648
20969650
34032041
3.098093
3.168104
J.2426408
3.321380
3,405438
34495054
3.590759
3.69316Y
3.80293Y
3.520885
4,04789Y
4,185021
44333460
4,696622
4,670163
“e862038
50072572
94304560
S.561382
S.B4TITV
6,167030
64527342
6.936191
T+403968




83,50
84,00
84.50
€5.00
85.50
86.00
86.50
87.00
B87.50
88.00¢
88,50
89,00
89,5¢C
90,00
90.50
91.00
91.50
92400
9250
93.00
93,50
94,00
94,50
$5,00
95,50
96,00
96059
97.00
97.50
94,00
98,50
99.00
99,50
100,00
100.50
101.06C
101.50
102,00
102,5¢
103,00
103,50
104,00
104,59
105,00
105,50
106,00
106,50
167,00
107,50
108,00
108,50
109,00
109,50
110,00
110,99
111.00

=3,734598

~4,266673
=4,4T75208
~4e711264
‘409690“3
~5,255737
'5-5/6452
~5.93756Y9
'603“7172
~be815654
=7.355606

-8, 734999
=10.728368
~12.099822
~13.803902
«lhe2l6931
-19,512291
w2665 T0g
-32.699607
=-49,1876¢5

49,771308
33.283209
25.040715
204096617
16.801382
140 64E666
12.686947
11.313902
10.217139
9.321497
BeS75205
7.944256
74603964
60936191
6.527362
6e167030
S.867170
5,561 382
5¢306560
5,072572
4. HB2U3H
406101063
h,0494622
64333660
44105021
Gb,06/8YY
3920855
3802939
3.69315Y9
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-98,658135

49.,771308
33.283209
254040715
20,096477
16,801382
14.448666
12.684847
11.313902
10.217739

9.321497

74946266
7+403964
6.936191
6527342
64167030
5847170
5,5613682
50304560
5.072572
4,862038

4.1u85021
44047499
3.92084%
3.,802939
3.693159
3.59075Y
3,495056
3.4056438
3.3212380
3.242408
3.168104
3.098093
3.032061
24969650
2.910644
2e854 /90
2.801067
2.751668
2.704010
2.658147
24615709
24576765
2.5357T90
2498669
20463295
2.429570
2397406
2.366718
24331431

A-84

R

-96,658135

49,771308
33.283209
25.0640715
20.C096477
16,8013b62
14,448666
12,684947
11.313902
10.,217739

9321697

74944266
7.403968
0,936191
6,527342
64167030
5.847170
9,561382
5.304560
S,072572
©,862038

4.185021
4,007899
3.,920885
3,802939
3.693159
3.5%9075Y
3,6495054
Je605438
3,3213%50
3.242408
3.1681Ce
3,09R093
34032041
24969650
2,910648
24854794
2801867
2.751668
2.704016
2.656747
2.615709
2¢57476%
2,935790
244986069
24463295
2,42957¢
24397406
2,366718
€43374J31

Re

=+690066

=+ 687950
=s687369
=+ 686850
686392
“0655996
~e685606)
=, 685387
-,685175
~. 685023
'066“931

~4684931
-~ 685023
-,685175
-+ 685387
’0655661
=+ 685996
-,686392
=~ 686850
- 687369
‘0637950

~+690897
-e691790
. 692748
~:693769
=e694855
=+ 696906
-.b697222
~e 698503
‘5699852
~.701267
'1702769
-e 704300
=e 705920
~+707609
= 709368
=eT1119¢
=s713101
=+715076
=»717124
=e7192647
=e721445
‘0723719
=.T726071
= 728501
‘0731010
~+733600
~e736273
hal ) 739026
=.T41867

Re

44333460

40862038
S.072572
56304560
5.561382
S.847170
6167030
60927342
6+936191
7403968
T¢944266

94321697
10217739
11313902
126849547
164468666
164801382
20.096477
254040715
33.283209
49,771308

«49.187625
‘32.699407
=260456T046
=19.51229]
=16216931
-13863902
=12.099822
=10+725368
'9.63!757
=8 734999
=T+9HH150
«74356606
~6.815654
“6e¢347172
«5,937569
«5.576452
=54255737
'4-9690‘3
~4¢711264
=b,0TH26R
=4 o260673
=440736836
=3.896979
=3.7364598
=3e5848u7
=3.446438
=3.318043
=3+198660
'3008(388

B

T¢94426¢F

100217739
11313902
12.684947
14,648666
16.801382
204096477
254040715
33.283209
49771308
994241740

-98,658135
~49.]18T62%
=32.699407
“240456744
~19.512291
=164216931
'13.863902
-12.099822
=10.728368

'90631747

~6+815654
'6-367172
’50937569
=~5,576452
~54255737
~44969043
“071126“
-4,478268
=44266673
"0073686
=~3.896979
‘3073659&
~3.5848817
‘3.‘“6‘38
=3.318063
~3.198660
~3.087388
~2+983440
-2.,886129
‘2.79‘851
-2.709071
24628320
=2,552175
=2.68026%
=2¢412252
=2.347837
‘2-286750
24228746
=2.173600




A-85

g R R R L R &
111.50 3.590759 2:.309473 20309473 »e 764792 «2.983440 -2+121128
112.00 3.495054 2.282770 24282778 =eT4T7805 =2.886129 «24071130
112.50 34409438 20257287 2.2572b67 -e 750905 =2:79485} «2¢023447
113.00 3.3213¢0 2.2329642 24232942 ~e 754096 =24709071 1977928
113,%0 3.,242408 2.209690 2,209690 - 757379 =2.628320 ~16934433
114,00 3.168104 2.187484 2.187406 =« T60755 =24552175 =-1.892837
114.50 3.0900Y3 2166277 20166277 =e 764225 =2+480264 «]+853023
119,00 3.032041 2.146026 2.146026 =, 767792 =2.412252 -1,814882
115.5¢ 249690650 20126694 24126694 ~e 771458 =2¢347837 =1.778318
116.00 20910048 2108242 20108242 175224 =24286750 =1e743230
116.50 2.556794 2.090637 2.,090637 -e 779092 =2.228746 =1,709558
117.00 2801867 2,073846 2.,073846 = TB306S «2.173606 -14677200
11750 2:751008 2.057E39 2.057839 e THT142 ~2+12}128 =1¢646093
118,0¢ 2704016 2042589 24042589 ~e 791329 =2+071130 =ls616168
118,50 2.658T747 2.028070 2,028070 ~e 795627 =24023447 =-1,587364
119,00 24615709 24014256 2014256 -+800038 «]0977928 =]1¢559621
119,50 2574765 2.001125 2.001125 -:804564 =1+9364433 =1.532887
120,00 24535790 1.968656 1.98R656 -.809208 -1.892837 ~1.507111
120450 2498069 1.976828 ls976828 ~e813972 «]1+853023 =1e482245
121.00 20463295 1.765624 1.965624 =.818860 =ls8l0882 =14458246
121.5¢ 24429570 1.955026 1.$55026 -.823874 =1.,778318 ~1.435071
122.00 2397406 1.949018 1.945018 -+829016 =1+743238 =1s612083
122450 203667108 14935584 1.935544 ~e834291 =1.709558 =1e391045
123.00 2+33163] l.926712 l.926712 =+839700 ~1.677200 -1e370122
123,50 2.309473 1.718386 1,918386 = 845248 «1,646093 =1.,349884
126,00 2.282178 14410597 14910597 =.850937 =1.616168 ~10330299
126,50 2.2512k7 1.9C03332 1.903332 - 856772 =1.587364 =1431133Y
125.00 24232942 1.546%81 1.896501 =+862755 =1.559621 -14292977
125.5¢0 2209090 1.8490335% 1.¢#90335 - B6ERY] -14532887 -1.2751848
126.0¢C 2.187484 IPY-LT1Y.L) 1.884585 -.875163 «1.507111 ~1.257949
126.50 241066277 1.879323 1.,879323 -.881636 =]1,48224% -1,24)237
127.00 2146026 1.8745%4] le87054} =+ 88K8253 =1+458246 =1e¢225030

. 127,50 2616094 1.,87023% l.870235 =89504¢ =14435071 =1.209308
128,00 2108242 1865397 1.866397 “e902000 =]1e¢41¢683 -14194052
128450 24090637 1.263022 1.863022 *.909139 «1439104%5 =14179245
129.00 2073046 1.860106 1.860106 ~e916462 -1.370122 =l.164468
129.5¢ 2.0>7039 1.,8%764% 1.,657645 =e923973 -1.345884 =1.150906
130.00 2002589 1.859631 1455637 ~+931678 =14330299 =1¢137344
130450 2028070 1.854077 1.8540/7 -¢939583 =1.311339 =lel24l66
131.00 2.014258 1.8%2964 1.,892560 =e947694 =1.2929177 =14111358
131.50 2+0C1125 1.892297 1.852297 “e996017 =1.279188 -1.098908
132.00 1e98ELYS 1.852C7% 1.852015 -e 964557 =1.257949 -1.086803
132.50 1ev76028 1.852297 1.852297 ~.913322 =1.241237 -14075030
133,00 1965624 1.852964 1.852964 -e982219 =1.225030 -1.06357Y
133,50 1995026 1.856077 1.8564077 =~+991555 ~=1.209308 «140526317
134,00 1.78%018 1.,855637 1,855637 =1,001037 ~1.194052 =1,0415906
136450 1+932964 1.857645 1.657645 =1.0)07174 14179265 ~1e03104b
13%,00 1eveblle 1860106 1.860106 =14020774 =14164868 =1e020774
13%.50 le910386 l1.863022 1.863022 =14031045 =14150906 =1401077¢
136,C0 1.9105%7 1.866397 1.866397 ~1,04]1596 =14137344 =14001037
1364590 1eY00332 1.87023% 1.870235 =14052437 =1.124166 =e9915%5
137,00 1e8YbOH] 1.8764546] 1.87454] =1.063579 =1+1113%8 -, 982319
137,50 1.,89033% 1.8793%23 1.879323 =1.075030 -1.098908 =-.973322
138400 18884585 leBHOSES 1.884585 =1.0B6803 =l1.086803 - 964557
138,50 1.879323 1.89033Y 1.890335 ~1.098908 =1.075030 -s956017
139.00 1.81456) 1.896581 1.,49650] =1,1113%8 ~1.063579 =-s947694
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139,50
140600
140,50
141,00
141,50
142,00
142.50
143,00
143,50
144,00
144,50
145,00
145,50
146,00
166,50
147,00
147,50
148,00
148.50
149,00
149,50
150400
150450
151,00
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FIGURE A-10. DIFFRACTION COEFFICIENTS
) (0 = 8 deg, n = 3/2 + a/n,
R, = -0.691119)
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=14851468
=1.901320
'1.96295‘
=1.986486
=2+032043
=~2.079765
=2+129901
~2.182317
'ZQ?ergi
=2299939
-3.356666
=2.421117
=2+489168
“2.361117
'20637299
=2+71R084
=2+.B803904
.2.89521n
~2:9925465
=J«0¥43547
=3.2074%)
=3.327267
=)e42569)
=3.59317)

Re

=-14106272
=1.094141
=-1.082343
'10070867
=1.059701
=1.048836
=1038260
'10027966
=1:017943
-1.008183
-e998679
=e989420
~e980402
-e971615
-4963053
=e954710
=+946579
-=¢938653
~+930928
-e923497
=¢916055
-o908U97
=:901918
-.895113
=.888477
-o882007
-s875697
=:869544
=863544
-e857623
=e851987
- 846423
-.840908
-+835708
-.830550
-«B825521
=:820619
=o815440
-e8111i82
=.806642
=,8022)7
= 197906
-4 793706
-, TB9615
- T8630
- 181150
- T179722
« 774295
- 7701)6
-y T61234
e 763847
=+ 760554
«s 757353
s T56242
‘075‘2‘9
=o 1848284
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L3

946579
=-¢938653
~+930928
'092339’
~+91605%
~¢908897
-¢901918
- 895113
-,888477
-.882007
-0575697
e 869544
'086354“
~+857693
-.851987
=,846423
-.840998
=.835708
-+830550
~ 825921
'0820619
--815840
-.811182
-08066‘2
~¢802217
- 797900
-« 793706
«, 789615
-, 785630
*-781750
- TT77972
- 774295
'0770715
-eT6T234
-, 763847
-« 76055
-e 757353
-, 754242
=e751219
. T4R28Bs
=o 745439
-eT426171]
=.T39990
- 737391
‘.73‘873
.o T324634
=e73007>
- T27793
~o 125587
- 123657
=s 721602
s T19420
- 717511
“s 715674
-« 713909
-oT12210




]

167,50
168.00
168,50
169,00
169,50
170400
170.50
171.00
171.50
172,00
172.50
173.00
173.50
174,00
174,50
175.00
175.50
176,00
176450
177.00
177,50
178,00
178,50
179.00

179.50'

180,00

L]

24233929
24259712
242860692
20314928
2344487
2.375440
24407864
2e041801
20174062
2514825
24554035
249595208
24638471
20683999
2.731025
2.182232
2835361
2.871413
2990007
3.013186
3,079420
3.199009
30224016
3.30322%
3.387445

Re

4,316574
4,4T71349
4,653495
44845467
54056092
5.2848160
5¢945053
5.830902
6.15081¢0
6451115%
64920025
7.387803
7T.92d8078
8,%58967
9,305175
10.201288
11.297264
12.,668043
14431384
164783555
20.,077839
25.020801
33.261095
49,744679
99.,201357

A-95

A

4,316574
4,477849
4,653495
4.,845467
5056091
5,288160
5,545053
5,830902
6,1508190
6,511158
6.920025
71,337803
71.928078
8,558967
9,305175
10.201288
11.297264
12,668043
14,63]1384
16,783555
20,077839
25,020801
33.261095
99, 744679
99.,201357

R

=3.743908
=Je%06314
=4.033042
=4,276046
4487655
-#-720660
=4.978442
=5.265132
'5-535834
54946929
=6.356497
~6.824929
~74365812
‘7.997264
.807“3988
=9+640571

=104736973"

-12.108132
-13.871809
=16.224270
-19,5184300
~24.461963
~32.792412
-49,186108
-98.662853

R

«,745435
s 742671
= 739990
-e737391
=eT34873
~e732434
=¢730075
~e 727793
- 725587
=eT723457
=e721402
-e719420
~e717511
-e715674
=¢713909
=eT712214
=+710588
=¢709032
-.10756‘
-eT706124
=o 706771
=e 703484
~e702264
=e701109
=e700020
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2

=y710588
*+709032
~e 707544
=s70612¢
= 704771
=+ 703484
=e 702264
=«701109
=4700020
=,698995
=e698034
=e697137
696303
*4695532
~694825
-,694180
=e693596
‘0693075
=,692616
=e692219
-.691882
=¢691608
=4691394
“,691241
*,691150
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FIGURE A-11. DIFFRACTION COEFFICIENTS
(0 = 10 deg, n = 3/2 + a/n,
R, = -0.697407)
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TABLE A-12. DIFFRACTION COEFFICIENTS
(@ = 10 deg, n = 3/2 +a/m, Ry = -0.697407)

8 Y By Ry R Fo ]
0,00
50 e 708593 -sT11109 711109 =98,658783 99,193311 5,041879
1.00 o 107434 =o712467 ~.T12667 =49,199925 49.734516 4,831108
1,50 = 706340 ~.713893 =o713893  =32.715464 33.250158 4.638987
2.00 e 105311 -a 115386 ~,715386 «24,474587 25.009426 4.,6463190
2.50 s 7043467 = 716948 -,716948 =1%,531133 20.066159 4,301763
3,00 = 703047 -, 718579 =, 718579 =16.236381 16771635 4,153051
3,50 ~s 702610 -,720281 -.720281 -13,383736 14,41926) 4,015647
4,00 e 701036 7220523 <. 722053 =12.1199902 120655739 3.888344
4,50 -e701126 - 723896 =,723896 =10,748603 11.284793 3.770100
5.00 700074 ~e725812 -.725812 =9,652074 10.188660 3,660013
5450 -e 679393 ~e127801 =.727801 =-8,755372 94292396 3.557300
6.00 -ah99370 -, 729864 -, 129864 -H,008537 B+54504] 3.,461272
6,50 - 695Y)Y =.132002 =,732002 -7,376981 7.915008 3.,371326
7.00 -e694310 =e734215 =.T734215 =6+835998 7.374590 3.286930
7.50 -e698173 - 73650% =+736505 “6¢367471 6906671 3.207612
8,00 - 691497 -,738874 -,738874 -5,957811 6.49/662 3,132953
8.50 =eHhY7082 -s 161321 -,741321 =5.596627 6.137173 3.062579
9,00 -e697929 =.743843 =, 743848 ~5.275834 5817122 2.9961506
9,50 - 697337 = 145456 -, 746456 -4,989065 5.,531130 2.933385
10.00 - 69740/ - T49146 ~. 149146 -4,131201 5274093 2.873995
10.50 -e697437 -+751920 =+751920 -4,498117 5.041879 2.817743
11.00 - 697929 -, IS4779 -, 7547179 -4,286431 4,831108 2.764410
11.50 o6V /0532 - 157725 =, 157725 -4.,093350 4.638987 2.713796
12.00 -697397 -, 760758 = 760758 =3.916549 4,463190 24665719
12,50 ‘we$95173 ee 163379 -.763879 -3.754071 4301763 2.620010
13.00 “ohY85]0 - T67092 -, 767092 «3.,604262 40153051 24576534
13050 ‘-6"5""9 ‘-170396 '.770396 '3.‘657‘5 ‘0015667 2.535}3'
164,00 - 699370 - 773795 -, 773795 -3,3371221 3.884344 24495690
14,50 S EIVE «sT77283 -,777238 «3.,217740 3.T70100 2.458102
15.00 ~o 700473 -. 730879 =, 780879 =3.106369 3.660013 24422243
15.50 -e731126 -e 704569 ~, 784569 ~3.002322 3.5573170 2.388023
16.00 = 701036 -, 148359 -,7R83%9 =2.904913 Jed61272 24355352
16.50 =o70£6)0 -, 192253 -,7922%3 -2.813536 2,.371132¢ 20320140
17.00 e 103087 - 19625) “o 796251 =2.7276%9 3.286930 2294328
17.5¢ e TUe36? -+890356 =+800356 =2.644810 3.207612 2.265428
18.00 - 705311 -, B0456Y =,304569 *2.570569 34132953 20238589
19,51 «e 706360 -+33389% "080“-."5 *2.4904562 3.06257% 2.212%21
19,00 = 137838 -.813333 -.813333 «2.430455 2.996154 241871596
19,99 «e 738393 .81 Tusy -.3] 7888 =2:365946 2+934385 2416375])
20,00 - 709818 «.82255] -.322561  =2.304765 2.873955 2.100937
29450 - T1110Y -4327335 -.82735% =2.24646Y9 2.811743 24119109
21.09 e l12e0? -.,83221) -.%32213 =2,191436 2.704410 2.098223
2120 o 1] 3d¥) - 631310 -.8371338 «2:.139A57 2.715196 2407223y
22.00 - 715346 o 342492 =.862492 =2.08877Y 2.662719 2.0%9121
22.%9 T IY) -e8a 0198 ., 847793 «2.061007 2522016 2040838
23.00 118219 -, 893240 - 853240 <1.9Y8400 24576534 2.023340
23,9%0 -y 143¢n8) -, 5802]) -, U5882) »1.95181n 2.535137 2,006622
24,00 »o 122083 -, H50344 8564500 =1291013¢ 24995098 Le¥90A)YY
2490 123056 -, 81041) = A70413 “1eb73236 2+450102 1.97536Y
2%.90 wol230]2 -, 81083} - 87643) =1.,832011 246272243 1960796
25.30 -s 72130} ~.¥3240) “ AR2433 “l.79536) 2+38802) 1e96nH6T7
26,90 - 129304 -,84393] AT ELE] “l.750291 2392352 1933590
26,50 el 32902 ., 49382} - 4993421 el.72644) 23201406 1.92093s
27.%0 e 730215 - 902076 -~ 902076 “1+6%4002 24298308 1.9008414
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27.5¢
28,00
28,50
29,70
29.90
30,00
30,50
31.00
31,50
32,00
32,50
33,00
33.59
34,90
34,50
35.09
35,50
36,00
36490
37.00
37.30
3E,00
38,50
39,00
39,50
40,00
40,50
41,00
41.50
42,00
42.990
43.00
43,50
44,00
YY1
45.20
49,50
44,00
46,50
47,00
47,%0
AR, 00
(1781
49,00
49,50
50.00
909G
S1.00
$1,9¢
52.00
92.5¢
$3,. 00
53,59
54,00
4.9
958,00

Re

s 736505
-9 1330874
“e 741321
~eT43348
we 7406455
= T9Y145
“o?54119
=e1571725
e T6U 158
"763579
~s 161092
~e 170396
w1195
“o171258
wosI8)019
-e 134569
-oTad 39y
-e 792253
-o 795251
-+300356
ES-ML L1
*o808395
-e813333
-.817048
-e¥422361
-e821355
-e832213
-oderld
w2492
LY R L]
~e353240
-sd3d32]1
-e364 244
ETLYLARE
=s875%3]
-+802003
w3873}
=ed¥da2]
-eu020176
-e9935v0]
«s¥i5Y00
o930
S BT )]
-eW3IVY3
C.QOS'QO
933233/
~o70 13400
.19'3¢J°
ooV ldlv])
oo t9123)
e WYELA]
«1+00272%
=, e01l0¥5
eletdnddy
TR {

R

=.908901

=+9135900

-.923078

‘0930‘41
~e937993
- 945740
-,953687
-, 361840
=.970206
-l97d791
--967601
'.9966§3
~14005925
~1,015454
~1.025239
‘10035287
~1,045607
~1.056208
~1.067100
-1,078293
«1.089796
~1,101622
~1.113731
-1.126280
~1.139148
~1.1523%2
=-1.166902
=1.180021
~1e19445%
=1.20932)
~1.220639
-1.2‘0022
~1.,2%0691
“1.273466
~1.29076%
~1.308622
=1.327049
~]+386075
~1.385727
~1+346034
~1.40702%
el.428734
~lea91}9)
=1.4764%
cl.09d5) ]
«1.5234%0
-l.b"]@l
~145748111
»1a623¥29
~1.832911
~1.662415
=1.09400¢
«lo 1206440
~1.159291
«1,1952%)
‘I.QJZOII

A-98

Re

=+908901
=.915900
-,923078
=e930641
=,937993
-e945740
-,953687
'.9618“0
«49T0206
-,978791
~,987691
-,996643
'1.005925
=1,015454
=1.025239
=1.035287
=1.045607
-1,056208
«1,067100
=1,078293
~1.089796
~l.101622
=1.113781
=1,126280
=1.139148
~1.152382
«1.156002
-1.180021}
=]1.196456
«1,209323
14220539
=1.,256671
=1.273456
=14296769
~1.308622
=1.327049
=1.346075
~1.385727
=1.385034
'l.§070£5
“1.428730
=1,451193
=] ATAAIY
=1.4985])1
*1.52249)
=1.549301
=1.57s111
=1.,603929
-1.632%11
=1.h62A1%
~1.094902
=1,72044)
=l.76c201
-I.'VS)QS
-1,832911

L3

=14662815
=]1+632811
~1+603929
=1576111
=]1.549301
=]1.523450
~1+4938511
=]le474439
=]1.451193
«].428734
=1.407025
=1.346034
=1.365727
~16346075
=1327049
=1¢394622
~1.2%0769
=1.273466
=1.256691
=1.240422
=1+224639
'10209323
“10194456
=1.180021
«1¢166002
~1.152382
~l.139143
~1.126286
=1.113781
=1.101622
«1.089796
=].078293
-1.067100
«1+056208
-1-065607
=1.03%287
=1.02923Y
=1e01945%
=1005925
~e9966423
-, 2471601}
“ TRV
'.970206
«. 961840
c. 953647
“. 945749
«a937993
930641}
“.923078
= 915%00
~+90R901
“.90207¢
=.89%421
s, An8931
0.862603
e 8TH41]

L]

24265828
24238580
2.212521
2187596
24163751
20140937
2119109
20098223
2078239
24059121
2040834
24023344
2006622
1990639
1975369
1960786
1.946867
1.933590
1.920934
1.908881
1.897412
1.88651)
1.876}61
1.866348
1.857088
1.848278
1.839996
1.832201
1.824882
1.818030
1.811636
1.805691
1.800168
1.795119
1.790479
1.786261
1782461
1779073
1776093
1.773518
1771344
1.T69569
1.T60819]
lect 7208
174066)8
10766622
1760618
1.707200
1.768})9)
17695069
10771360
1.773518
1.770093
17790173
leTn2661
1780201
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L2

1897412
1.886511
1.876161
1.866348
1.,857058
1.848278
1.839996
1.8322¢1
1.824882
1.818030
1.8116306
1.805691
1.800188
1.795119
1790479
1.786261
1.782461
1779073
14776093
1.773518
1:771344
1,769569
1.768191
1.767208
1.,766618
1766422
1.766618
1767200
1.768191
1.7695%9
1771344
1773518
1.776093
1.779073
1.782461
1.786261
1.790479
1795119
1.80018%
1.805691
1.811836
1.818030
1.82488¢
1.832201
1.R39990
1.R48278
1.857054
1.866348
1.,878161
1oB86511
1.0974)12
1.908881
192093
1.933%90
1.%00867
1.9607%0




$5.50
$6.00
56450
57,00
57.50
58.00
58,50
$9.00
59.50
60.00
60.50
61.00
61.50
62.00
62,50
63,00
63.59
64,00
64,590
65,00
65,59
66.00
66,50
67,00
67,50
68.00
65,50
69,00
69.59
70.00
10,59
71.00
7159
T2.00
12.50
73.90
73.50
T4.00
7‘.50
75.00
1550
7630
76.50
11,00
11.50
.30
78,50
19.00
79,50
80.00
80.%0
81,90
ll.50
82,09
82,59
"3.00

L

<1.045607
»]4050208
=1.067100
el.074293
«1.089796
-le101622
=1.11378]
*1.125286
«l.139163
-]le152382
=10166V02
=1.140021
“ls174456
*1.209323
~142240639
=] e28%0422
14256691
‘102’3~66
14290769
~1.300622
=14327049
=1634597%
=1¢365727
“1,386034
~1.407025
~1.420134
-l.tSIIV3
alob74039
-1.698511
=l1e923430
=1,569321
=1.575111
~le003ve9y
-]l.6324])
'10662515
°l06"002
=1 726040
'll’5°¢°l
wl.79536)
elettiadvull}
“lsd13230
~1e?101 30
"0“51010
el.995000
«2.001000
2.0y
«24.130087
'2.1'1.35

~2+43005%%
P AV8502
=2:951950y
«2.80%4])
‘2-'47’5'

R

=1.870236
=1.¥10136
=1,951818
=]1.995400
«2.041007
=2.,088779
=2.138867
=2.191436
=2,245659
«2,308765
’203659‘6
-2.430455
~2.490562
=2.570%69
=2.,6461310
=2,727659
-2,8135386
=2.704913
=3.002322
=3.106349
«3.217140
=3,337221
«3.465715
~3.606262
=3,754971
=3.716549
=4.993350
-4,246313)
-4,498117
-4.731201
-4,939065
-5,275338
=5,596627
-5,93%7811
=4,361471
‘6.‘35993
«1.37698]
-4.,008537
-8,7935372
. Ah820 74
~l0 74842
«12.119902
=13.488373%
«16,23034)
~19.531133
«24.4074%37
=32, 11964
49, 19992>

49.734518
33,2901%
25.099420
20.06815%
16.77183

A-99

R

=1,870236
-1.910136
=1.951818
=]1.995400
-2,041007
-2,088779
=2,138867
=2.191436
~2.246669
=2,304765
~2.36%9408
=2,430455
=2,498562
=2,570569
«2.646810
~2,727659
=2.813536
*2,904913
=3.,002322
=3,1063%9
-302177‘0
«3,337221
=3,465715
=3.604262
=3,7560171
=3.916549
'Q.°93Jb°
-4 ,286431
=4,498117
-4,73]201
e, 989065
*9,275838
=5.,596627
-5,957811
«6,3674171
=6.835998
=1.37693])
‘50000537
-8,7553/2
=¥.6520/s
=10.748603
~12.119902
-13.898373¢
-16,23638)
-19,%3113)
~20,474537
«J2,71%464
-4Y,]19992%

INISATY 3T
33,2%0198
29.00V426
20.0066159
16,771635

Rg

=+870413
=.864544
=-+85R821
=+853240
=+847798
=.842492
-.837318
-.832273
827355
=+822561
~.B17R84
=-+813333
'0308895
=e804569
=+800356
-.796251

=.7192253

-, 788359
-+784569
=+T80879
=sT77288
~e773795
-+sT770396
'0761092
=.763879
«.760758
-, 157725
-, 154779
=+ 151920
~.T49146
=.T46456
e 743048
'.7‘132)
-«738874
=.73650%
=e734215%
=e+732002
~e 729864
"727°°l
s PAISE
=+ 123896
-+ 722053
=«T720281
e, 718579
‘.’169‘5
-.’15366
= 713493
s, 112467

“sT0743¢
=, 708340
= 70931}
. 704347
e, 703047

R

1790479
1795119
1.800188
1805691
1.811636
1.818030
1.824882
1832201
1.839996
1.848278
1.857058
1.866348
1876161
1.886511
14897412
1.908881
1920934
1.933590
1.946887
1960786
1975369
1.990639
20006622
24023344
2.060836
2.059121
24078239
2.098223
2.11Y109
24140937
2+16375})
24187596
2.212521
2.2385890
2265828
2+294328
20324146
20355352
2.3885023
26422242
2+08581902
2+495598
2.835137
2.570534
24620016
206519
2.711379%
27644819

299018y
3.082579
da 132993
3.207912
J.280V30
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il

1975369
1990639
20006622
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=+709818
~e 708593
=e 707434
=«706340
=¢705311
=e 704347
~eT03447
~e702610
=+701836
«.701126
‘0700475
~:699893
'0699370
-0698909
=+698510
'0698173
=e697897
=e697682
-e697529
=e697437
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FIGURE A-12. DIFFRACTION COEFFICIENTS

(@ = 12 deg, n = 3/2 +a/n,
R, = -0.703762)
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0.00
«50
1.00
1.5¢
2.00
2.50
3.00
3.50
4,00
4,50
5.00
S50
6,00
6,59
7.00
7.50
8,00
8,50
9.00
9.590
10,00
10.50
11,00
11,50
12,00
12.50
13.00
13.50
14,00
14,50
15,00
15.90
16,00
16,50
17,00
17.50
18,00
1A,.50
19.00
19.50
20.00
20.59
21.00
21,50
22,00
224490
23,00
23,50
26,00
24.90
25,20
2%.950
as.oc
¢6,5)
27.90

TABLE A-13.

A-105
DIFFRACTLON

(@ = 12 deg, n = 3/2 + a/m,

Rg

=.720312
‘0716361
=s717218
-, 7106222
-.71‘992
-, 713829
~eT12731
“e7l109n
-.710'30
e 709325
e 708986
- 708209
=.707496
-.700606
"706258
=e705733
'0795471
-.70“610
=e706353]
=o 108254
-eTV493Y
= 703485
«« 703793
-, 703762
1037193
~e 703885
=2 704039
-y 106254
'070‘5’1
-.’0‘370
o 795211
~e 705733
=eT362%53
--1065‘6
e TOTHY96
-, 738209
-e708Y06
o 709426
<o 10730
= T11094
‘0’]2'3:
~e Tl 342V
o Tlav92
~oTl0222
=aT71¢518
LTXA% LY
a 20312
. 121811
123319
ey 125010
= 726125
s 12%30 3
we 133354
= F32217

R

'o723379
= 7235017
~e 726725
-0728503
=eT739354
=4 132277
«s 134273
~e 136344
- 132490
-s 740711
-« 743010
~o 745387
=, T4TR43
-, 750380
‘0752997
-.’55698
'0,53‘82
“.761352
-, 766308
“o 767351
-s 770484
'0773708
= 777025
=e 180435
=s78394]
‘-’6’545
-s 7191248
-a 795051
oo 1949498
-e802970
‘030'0”9
=-2%3113]18
-eB15637
'oﬂ?Oll‘
- 824681
-.¥29370
=e¥34180
-o839)19
-.d.‘llb
-.889367
~e 839491
. 86315])
~+ 865750
w B1149]
-,4713’9
«.883410
- 887407
O.Gi)QSS
= V02465
=,99714)
-.315986
~9.23007
=,¥30207
~e93T5%)

Re

-,723379
=-e 725017
=.72672%
«, 728503
=e730354
=,732277
'073‘2’3
~e736344
~o 738699
-.760711
=+743010
=, 745387
747843
~.750380
=, 752997
=4 755698
-o 758482
--761352
-, 764308
=.767351
=,77048%
-, 773708
= 777045
-, 780435
-07839~l
=.TRT7545
=, 791248
-, 795051
-.,798948
-.802970
-, 807089
-.31128
= B15657
-.820111
- 2468,
~.,8293/1
=.834180
=+H39115
..8“1’6
=, P491367
e 5546%]
= 86015}
'0865750
871491
T2y
~«88381¢
-,8896807
=.895955
.0902‘55
=, ¥091¢]
= 915906
“.N23607
~.930207
93199

COEFFICIENTS

R, = -0.703762)

L.}

=38.,704341
494228305
=32.738060
=24,494250
'19.55900‘
=16.253030
'130899491
=124134967
=10.7631i5
=9,666129
~8+ 769040
~B.021872
=7.390023
~6.848780
’6.380913
-509701§6
~5.60R767
=5,287799
=%.000858
‘4.7‘?839
=4.509608
‘6.29178‘
=4.104572
'309276‘6
=3.7650590
~3.615129
=3 A76474
=3.,34787¢6
=34228295
=3.116827
=3.v12648
T3 INY
=2.823725
=2,737764
~24656833
~2.,580913
=2.503430
-2-441247
“2.375665
*2.3144)3
~2.2%5244
=~24200948
‘201‘”313
~2.09H18]1
-2..5032.
«2.00465%7
-1.961015
®le9]19274
=1.879116
~1,80103%
~1.804332
«l.74Q1 )0
~1.73%301
“1el02411

R

99.215940
49.7399%61
33.249813
254006139
20061066
16765305
14.412017
124647783
11.276261
1041796432
9.282962
8.536240
7904878
Te364161
6895965
6:486698
64125966
5.,809684
5.519671
54262220
50029798
4.818825
L+62050:
4,450515
4.288896
44139995
4.00c40¢
3.8749]11
3e7350647Y
3+64629¢
3.543306
3.647090
34356954
A.21237¢
3.192862
<e118040
3.047443
2.98U30%
2.917856
2+658265
2.8018)3
24748275
2:691745)
2.6471K7
2.50.248
24559551
2,51793%
2478272
2+304045)
2.400348)
242069907
24336997
2-3095%9
24275085
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LA

4,288896
44139995
4.002402
3.874911
3:.756479
3.646206
345433006
3,447030
3.356956
302723790
34192862
3.,118010
2.067443
€e980825
2917356
€+0858266
2+8C3:813
CeT4R2TH
24697453
2643167
2:603249
¢ 559551
20517935
2.678273
2044045]
24404361
24369907
20336997
24305549
24275485
2.246733
24219229
2192910
2.167719
2143603
24120513
2.09R402
2077229
24056952
2403753
2.01R942
2.001)40
1.98409Y
1.,967791
1.952188
1937200
1.,92299%
1.909365
1.896346
1.183921
1 ‘7201
1860710
1.R5003)
1.839810




27,56
28,00
28.50
29.00
29,50
30.90
30.50
31.00
31.50
32,00
32,50
33.00
33.50
34,00
34.50
35,00
35,590
36.00
36450
37,00
37.50
38.00
38,50
39.00
3%9.50
40,00
40450
41,00
41.50
42.00
62,50
43,00
43,590
44,00
44,50
45,09
45,50
46,00
46,50
47.00
4T.50
48,00
48,50
49,00
49,50
50.00
S0.N0
$1.00
51,0
32.00
$2.51)
53.00
$3.,50
Se,.9%0
5‘.50
$5.0¢9

Rk

-e736213
o 136344
- T3%4990
= T40T711
-e 743010
-l7“5387
-.74,5‘3
'0150350
- T22997
- 755698
‘c758452
=,761352
764304
=-y761351
e 110454
-e 173108
-, 77705
- ld0‘035
= 18396)
.o Td 1249
YRASYLY
- 7Y5HUH]
-y 798958
=e8G2%10
- 80704y
-,811318
“o815n57
-e320111
a,82408]
-oB27310
=«834100
-,83911%
=sB4sll6
- HoV367
-.8940%]
-e85015]
- 809150
-, d/149]
-811319
~sHA3416
- 847007
~ed35958%
«+90245635
=e3)914)
-.915’36
~.923007
- ¥30207
'091'39]
-sYab 166
. ¥D¢Y3S
s IV 106
- Ynyinl
R Y ELY R
e ¥dOUB2
96917
14023985

R

- 745166

~e95293b
..960906
=s969083

9774173
-,9860R2

'099¢9l7
«1,003985
~1.013293
=1.022848
=1,032659
=1.042734
~1.053082
“1,063711
~1.074632
-1,085853
«1,097386
~1.109242
‘1-121‘32
-1.133967
~1414636]
~1.160128
«1,173730
=14187333
=1.202301
=1,2117202
~14232553
~1.248371
=1.2696717
-10261‘89
=1.298829
=1.316720
=1433%18%
«1.354251
-1,373944
=1.,394291
~1.415324
-1.,437075
-10‘5957’
'10352567
=1.505984
-1.5319%9
=1.5578%6
-1.,9d4722
=1.5125%39
=1.641520
=1.671%123
-1.702411
“l.139301
-l,f69110
-1.,87¢332
=l.d810135
al 879310
=1e919214
=1.961915
«2,00465/

A-106

L

-.945166

=,952935

=.960906
-, 969083

~e977473
-.9686082

4994917
=1,003985
=1.013293
=1.022348
~1,032659
=1,042736
-1,053082
~1,063711
=1,074632
=1.085833
~1,097386
=1.109242
=1.121432
=1,133967
=1,146861}
=1.160]128
«1.1737d9
-1,187833
=1,202301
=1,217202
14232553
«1,24R371
=1.264677
=]1.2R1489
=1.293329
=1,316720
~1,3351385
~1.354221
=1,373944
=1.3942Y1
=1.415324
~1,437075
=1,559577
=1.482267
«]1.,506984
*1,531969
=~1.557866
‘l053‘122
=1.612549Y
~l.641520
“067!5'3
=1.702811
*1.73%301
=1.7691106
=1.H04332
=1,841035
el ,84793}6
=l.719274
=1:951018
=2,008657

R

=1.671573
=1.641520
=14612589
=1.584722
«]1.557866
«1.5:11969
=1.5069864
~1.,482867
~1.459577
=1.437075
=1.415324
=1.394291
'3037394‘
=1,354251
=1.335185
=1.316720
«1.298829
=1.281489
=1.264577
=],.248371
=14232553
=1217202
=~1.202301
'1-187333
=1.173780
=l.160128
-1ol‘6361
~14133967
~1.121432
=1.109242
=1.097386
-1.,085R53
=1.074632
=1.063711
=1.053082
=1.04273>
~1.032659
=1,022848
-1.013293
=1.00398S
T=.994917
‘.986052

~e977473

~.769083
-0950905

*a95293%

~.345166

-«93754)

'0930207

«.923007

'0915056

=. 909141

'.902‘65

«.A5595%

= Hu9607

e, 8834106

R

20246733
20219229
2.192910
2.‘67719
2+.1643603
2.120513
20098402
24077229
20056952
20037535
240189582
20001140
1.9864099
1967791
1.952188
1937264
1.922998
1909365
1896346
1.883921
1872071
1.860780
1.85003})
1839810
1.830102
1.,820893
1.812172
1.803927
14796147
1788823
1.781943
1775501
1769487
17634895
1758717
1763947
1e749%79
1.74560R
1742030
1738839
14736032
1733607
12731559
1729887
1728588
1eT2170682
1.727106
1726921
1727106
1727662
1.72858A8
isT2V8R7
17315%¢
1733607
1736032
1.738619
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R,

1.830102
1.820893
1.812172
1.803927
1796147
1.788823
1.781943
1775501
1769487
1763895
1.758717
1.753947
17649579
1.745608
1742030
1.73R839
1.736032
1733607
1731559
1.729887
1.728588
1727662
1.727106
1.726921
1727106
1727662
1.728588
1.729887
1.731559
14733607
1.736032
1738839
14742030
1745608
1.749579
1.75398/
1.7%8717
14763895
1769487
14775%01
1.781943
1.788823
14796147
1.803927
eBl2172
1.820893
1.830102
1.839810
1.8%0031
1.8060780
1.87207)
1.883%21
1896346
1909365
14922998
1.837200




58,50
56400
56,50
57,00
§7.50
S#,00
58453
59.00
$9.50
6000
60.50
61.00
61.50
$2.00
62,50
63.00
63.50
64,00
64.50
65.00
65,50
66.00
66,50
67.00
67.50
68,00
68,50
69.00
69,50
70.00
70.50
71.00
71.50
72.00
72.50
73.00
73,59
T4.00
Ta.%)
75,900
75.59
76,00
76,50
17.00
TT.%0
78,00
78,50
79.00
79,50
80.00
89,%0
81,00
A1.59
82,00
82.%9
A3.00

L}

=1.013293
=1+022048
=1.032659
"00“2'35
-1-053082
=1.003711
~1.074632
-1.08508%3
=]1.097386
=1s107242
=1.121432
e],133967
=1414636]
~le160124
=1,173780
=1+187833
-1.202301
-1.217202
14232353
=1e248371
-],20640177
«) 281989
=1.2348829
-1e316720
-103,51a5
'1.35"51
«1e37/3%40
=]e399¢91
-]1.415324
«1.43707S
=1e4%Y577
'l.§u2567
=1.500784
=1.531v6y
=1e557266
=1.54d4722

-10612539‘

«1+641520
~lebl1513
=1,7028}}
=]1s735%30])
«1749116
~1,894332
=1eHBe}03y
wlenlvile

-2.°°‘°5'
.2'0503£6
2.0V816]
=2.148313
-2 200784
«?. 2954244
e2.4100])
«24309%0%
=2+400407

R

-2.050326
«2.098161
~2.,148313
=2.200748
«2,256248
=2.314413
=2.375665
'2.“0?‘7
=2.,50%3430
~2.580513
=2.655333
=2.737764
=-2,823725
-2.915189
=3,012688
-3,116827
~3.228295
-3,347876
a3, 476474
=3.615129
=3,765050
=Js927646
-h,104572
«4,297784
~4,509608
«4,742839
=5,000358
5. 2977199
=5,50d8767
«5,970146
-6.320018
«6,848780
«T+390023
~8.021472
=8, 169040
-v.660129
«10.763115
«12.13%94/
.‘30699~91
=16,2%3030
«19.9549004
=24,494250
«32.738060
-49,228308
'955'0‘3“

49,7399}
33,24981)
25.000139
20.061040
16.74530%
16.812007
12.647783
11.27820)
104177663

A-107

LY

=2.050326
=2,098161
«2.148313
~2,200948
=2,256248
*2,214413
=2.37566%
=2,440247
=2,508430
~2.580513
-2.656833
-2,737764
‘2-823'25
=2.915189
-3,012688
=3.116827
=3.229295
=3,347876
=3.4T6474
=3.615129
«3,765050
«3,927646
-4,104572
-4,297784
~4,509608
=4, 742839
=-5,000898
«5.287799
=5,608767
=5,970146
-6,380018
-6,848780
=1,390023
-8,021872
-Y,769040
=9,666129
«10,763115
=l2.134967
=13.499491
=16,253030
«lY,549006
ola 494250
«32.7389060
-9,22833%
«93,704301

AY,739961
33,249813
25,006139
20.0610066
10,76530%
16,412017
12.6417708)
11.27620])
10,1 10643

R

=.877379
=+871491
-+865750
=+860151
'085‘691
-,849367
~eB44176
=+839115
««834180
~+829370
e 824681
-+820111
-¢8]15657
-.811318
=-.B07089
=+R02970
798958
=+ 795051
‘07912‘8
=«T787545
‘o7839‘l
~+T80435
-e777025
=¢773708
=« 770484
-+767351
‘016‘308
=+ 761352
-.758082
=~ 155698
- o 152997
=+750380
=s 747843
‘o7~53“7
=+743010
=e740711
°073ﬂ‘90
=eT36344
=.734272
=.132271
=« 7303%4
=+72850)
~. 126725
‘0725°l7
=.723379

'07\‘8.‘
-.T717518
-s716222
s T14992
=. 713829
= 112731
~s 711494
=+ 110730
~.T09826

R

1.742030
1.745608
1769579
1753947
1.758717
1763895
1769487
1775501
1.781943
1.788823
14796167
1.803927
1812172
1420893
1.830102
1.839810
1.850031
1.860780
1.872071
1.883921
1896346
190¥365
1.922998
1937264
1952188
1.967791
1.984099
24001140
2.018942
2037535
24056952
2.077229
24098402
24120513
24143603
2+161719
24192910
2219229
24266733
2427548%
24305549
20336997
24369907
2+404361
2+44048]

2:55955)
2.603249
2.6491067
2697452
2.748275
248018123
2.R582464
2.¥17856
29804825
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1.952188
1.967791
1,986099
2+001140
2018942
24037535
20056952
24077229
2,098402
20120513
24143603
2.167719
2.192910
24219229
24246733
20275485
22305549
2.336997
24369907
2+404361
2.44045]
24478273
24517935
24559551
2603249
2.649167
24697453
24748275
2.801813
2+BSH266
2917856
2.980825
3047443
3.11R010
3.132862
3.272370
3.35695%6
3.447090
3.543306
3.646206
3756479
3.8749))
4,002402
4413999
44288896

4.R]1882%
$.0297%48
5262220
5519471
S.H056H46
6.125966
0.486698
6.895965
Te364181

e




g

83,50
84,00
B4 .50
85,99
8550
86,00
86.50
87.00
A7.59
88.00
88.50
39,00
89.50
90.00
9054
91,90
91,50
92400
92.50
93,90
93.50
94,00
94,50
9%.00
95.90
96,00
964,50
97.00
97.%0
98,00
9R 50
99,00
99,59
1¢0.,00
100,50
101.00
101,50
102,00
102.90
103.99
10390
104,00
104.50
105.00
105.50
106,00
106,490
107.00
107.%0
108,00
108,950
109.0v
109.%0
116,90
110.9¢
111.00

R

=2.,508430
=2+530%13
245560833
«2.731 164
2823725
'20915159
=3,012088
=3+11nd27
=3.2232935
-3,3471376
'B.AIQQIQ
~3.615129%
'3.705030

-‘.‘0‘5’2
~4e237 154
‘4.509005
=4 4742039
“5.000858
54287193
~54608767
'509'01‘6
~5.33001%
G844 ,UQ
=7.320023
-R,021812
-657')9\)‘0
‘9.666129
1), 76311%
«124130957
=13.5%9949]
=lh.293930
=19,34Y%J04
“24.4942Y9)
«32.738969
=-49,.224J0%
=98, 104 34]

49,73996)
33.24949]3
25.00613y
20001006
154 T0H 30y
LY IV N,
12.0e7183
11s21045]
10.179543
Ye242942
HebJ6deD
T.V90378
T. 30810}
LYY K2 )
eIV
he 129708
S.8)90de

Rs

9,.282962
B.536240
T.904878
Te364161
6+835906%
60436698
6.125766
5.805684
545196471
54262220
5.029798
4.3184825
4.526507

4.283896
44139995
4,002402
3.8749]11
3.7%64179
3.546206
3.543306
3.447090
3.3569%6
3.27237¢
3.192R42
3,1180190
3,047443
2.98982%
2.917455
24758266
2.301113
2.74827%
2.697353
2.049167
2.603249
2.559551
2.517935%

2.408361
20369907
24330997
24305549
2+2715483%
2.206733
2.219229
21924910
2.1477)y
2.163503
2+120513
2.,098402
2-677229
24998952
2.01753%
2018942
2+001140

A-108

R

9.282962
8.,536240
Te904878
7.354161
6,895965
6,484L98
6.125966
5.805604
9.519471
5,262220
5,029798
4.818825
4,626507

4,.28889%
“4139945
4,002402
3,876911
3.7564179
3,606206
3.563306
3.467090
3,356956
3,272310
3.,1928%2
3.118010
3.067443
2,98082%
2,917856
2.458266
2.801813
2.,148215
2,697423
2.649167
2.603249
2455959
2,517935

2,404136]
24362907
2.376997
2.303549
2.27543%
2,246133
2,219229
2.1929190
2.161719
24143509
24120513
2,098802
2.011229
2.056952
€.,037545
2.018962
2,001160

%

-, 708986
=+708209
=+ 707496
'07068‘6
=.706254
=.705733
=.705271
=sT04HTY
=¢704531
'070‘25“
‘070‘039
~.703885
=.703793

=+703793
=.703885
’c70k°39
=. 704254
=+¢704531
=.704870
-.T705271
‘0705733
~. 706254
‘o1°68~6
=+ 707496
‘0705209
’1703986
=+ 709826
'0110730
-e711694
=s712731
’0713829
=e714932
=.716222
~7175]1H4
=« 718881
-.720312

'0125°l7
‘1726'25
=4 728503
‘-?3035‘
-s 1322717
-, 734273
’0736“‘
=+ 7IR490
=.T740711
‘.IQJOIO
‘.1.‘3“7
«, 747843
‘0150380
= T52997
‘0'55696
‘.75!‘9?
=y 701192

Re

3.047443
3.118010
3.192862
3.,272370
3.356956
3447090
3.543306
3.646206
3.7506479
3.876911
4.002402
445139995
4.288896

4,626507
40818825
$,029798
5262220
5.519471
5.,805684
6¢129966
6+486698
6.895965
Te36016)
7904878
8,.536240
9.282962
10179643
11.276261
12647783
14.412017
16,765305
20.061066
25.006139
33.249813
49,739961
99.2195940

-49,228305
‘32.73“060
=26,4942%50
«19.569004
=16.2%3030
«]13,89949)
«12.134967
=10.76311%
=9.065129
=8, 769040
~3.021872
'7.3900?3
‘&58‘5780
’5.380“1“
=5,9T0146
-506°n167
=5.287199
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7.904878

8.,536240

9.282962
10,179643
11.276261
120647783
164,412017
16765305
20.061066
25.006139
33.249313
49,739961
99,215940

=98,704341
-49.,228305
«32.738060
=24+496250
-)9-56900‘
=16,253030
=13.899691
«120134967
«10.763115
-9.666129
«8+769040
-8,021872
=T74390023
-6.848780
-6,380018
=5.970140
~5.£28767
=5,28B7799
=-5.,000858
-4,742839
-4,509608
=4,297784
-4,104572

-3,615129
w3 hT764T4
=3.347876
=J.22829%
-3.116827
=3.0)268¥
-2.91518Y
=2+82272%
“2.7377606
=2.654H833
«2.580513
=2,508430
=2.440267
=2:37%H6%
“2.314413
=2.256240
“2420GYe0




]

111.50
112,00
112,50
113,00
113,59
114,00
114.50
115.00
115.5¢C
116,00
116,50
117.00
117,50
118,00
118,50
119,00
119.50
1290,.0¢
120.50
121.00
121.%0
122.00
122.50
123,00
123.50
124,00
126,50
125.u9
128,50
126,00
126,59
127.00
127,30
12,00
12R.59
129,00
129,50
139,00
130,50
131400
131.%9
132,00
132490
133.00
133,5
134,09
134,50
135,00
135490
136409
136,50
137.00
137.59
138,90
13k,50

R

54519471
5.252220
$e029794
4,818425
4e620507
4445U515
6288496
44137995
5.008”02
3.n8l4911
350409
3.646206
3543306
JebaluyQ
3356956
3,27231)
3.192402
3.118J10
3.041443
2e970A25
291 1/08%6
2.H458266
2.801413
24748219
2e697453
2+6549167
2.503249
2495995
2.91193%
2.078273
2444045
2+4048301
2309997
24336997
2+ 3UHLLY
2219439
202“3'33
7214229
2.192%10
241561119
24193003
2.12931)
FAVALL TP
2017229
72.,020932
2403153y
24010942
2.00l14y
1 evdey99
190719
1.,952188
1937208
1e922994
1,909 3ud
LA A KLY )
Venaldigl

R

1,984099
149671791
10952188
1.,937264
1.9229v8
1e999369
1896346
18133921
1.87207)
1.860780
1850031
1439810
1.,830)02
1820893
1.812172
1.803927
1796167
1.743823
1.,741943
1715501
1.769487
1.763%9%
17548717
1753947
14749579
1745608
1.742030
1.73%339
1735032
1.,733607
1.731%59
1.729487
1,728538
1.721662
1.727104%
1.72%921
1.727100
1.727662
1.72458%
1.729487
14731959
1.733607
1.736032
173883y
l.f~£u30
1."5603
1.749579
1. 193967
let58 N7
1.74389%
1.76v4817
1e71550])
1741943
1.784423
lel96)a7
14039217

A-109

R

1.,984099
1967791
1.952188
1.,937264
1.922998
1.9093565
1896346
1.883921
1872071
1.860780
1.850031
14839310
1.,830102
1.820893
1.3121/2
1.,803927
1e796147
1,78a823
1.,741943
1,775%501
1.763487
1.763895
1,I58717
1.,753947
1.7495179
1.7644%508
1,762030
1.738839
1.736032
1.,733607
1.731559
1729847
1,728588
1,721662
1.727106
1.726921
1.727106
1.727662
1,728548
1.729487
1731559
1.,733607
17360432
1+738839
1.742030
14745690
L.709519
17923967
1.7581217
1763895
1,769487
1. 175501
1.781943
1. TERAZY
le 796147
1.803927

R

=+764308
=2 767351
=«T770484
~« 173708
- 777025
'0750‘35
=+783941
=.787545
-07912‘8
‘0795051
=+ 798954
=+802970
=.807089
~.811318
=«815657
=+820111

=esB24681)"

=-¢829370
-.834180
=+839115
~e844176
'u8‘9367
’n85“69l
=.860151
‘1865750
~e871491
‘0877379
~.883416
~+889607
“0895955
~e302465
“:909141
=.915986
=e923007
=+930207
-e937591
=e945]166
‘0952935
'0950906
. =+909083
‘09’?‘73
~.9846082
=s994917
~1.00398%
=1.013293
=14022348
=1.032659
=14042734
=1.053082
=1:053711
=1.074632
=1+0%5A5)3
“1+997 35
=1.109242
=l.12143¢2
1133947

Re

=5,000858
-607‘2839
44509608
’4.29’784
=4,104572
~3.927646
«3.765050
=3.615129
=3¢4706474
=3.347876
'30228295
=3.116827
~3.0126AR8
=2.915189
=2.823725
=2.731764
-2+656833
=2+580513
=2+508430
«2.4640247
=2+375665
=2.314413
=2+256248
‘202009‘8
=2¢1448313
'2-098161
=-2.05%0326
2004657
=1.961015
=1.91927s
.118793l6
=1+841035
=1.806332
=1.769116
=1+735301
«1.,702811
=~14671573
=1¢641520
~1.612589
'1'58‘722
=185 7/846
=1,531949
~14506984
*1e0828487
~1.,459577
=1+437075
=14415324
=) 39429}
«1+373%0
=1e3542%1
=1+330185
=1316720
~1e29682Y
=l.281409
=1.264617
=i1e2408371

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES

L3

-2,148313
=2.098161
=2+050326
=2,006657
=1.9630]5
~1.919274
’10879316
~1.841035
=1+8064332
=~1+769116
=1.735301
-1.,702811
=1,671573
=1.641520
~1.61258Y
~1.584722
=1+557860
‘1053‘969
=1.506984
=1.482867
=14459577
=1,437075
~1.41532¢%
“1039‘291
~1.373944
=14354251
«1,335185
=1.316720
'10298829
-1,281489
-1.266677
=1424837)
-14232553
=1.217202
=1.2023901
-1.187833
«1.17378¢
=1e160120
=1.148861
~14133967
=1.121432
=1.109242
=1.097386
=1.005853
=1.074632
=1.063711
=14053042
=1.042734
=1+03209Y
=1.02288
«1.013293
=1+0039K
“s994917
- 9R6082
e WTTATI
=«963083




139,59
140.00
140450
141.00
141450
142.00
142,50
143,00
143.50
144,00
144.50
145,00
145,59
146,00
146,50
147,00
147,50
148,00
148,50
149,90
149,50
150,09
150.50
151.00
151.50
152.00
152.90
153.09
153,50
154,00
154450
155.00
155490
156.00
156,30
157.00
157.59
158,00
158,50
199,92
159.50
160,00
160.90
161.70
161.90
162,00
162.50
163.90
163,59
16‘ 00
164,590
165.00
165.%)
166.00
164,30
167,290

L]

1.872071
1360780
1.85003]
1839810
1.830102
1.820893
1.812172
14803927
1e 790147
1e 788823
le781943
1e779%901
leToYoen7
1763495
1798717
1753747
1.769579
1745008
1e742030
1.739439
1e736032
1e733697
1e7319%9
Le729387
14728588
1.721062
17211086
1726921
1s72710%
10727062
1'72”388
1.729387
16731559
1733007
1736032
1. 738039
1742030
1+78%008
1e749579
1.753%¢7
1798117
17634895
179987
17799901
1781943
147089423
1e775107
1e803Y2Y
1eHl2L12

DR TONLE

1.830102
1.839810
1+890031
1820740
187291
1.883v21}

Re

1.812172
1.820593
1.830102
1.83981¢
1.850031
1.860780
1.872071
lebB3v21
le890346
1909365
1.922994
1.937254
1.9521488
1.,967791
1984999
2.001140
2.018942
24037535
2156952
2.071229
2.098402
2120513
24143503
2.167719
20192910
2,219229
242640733
2.27548%
24305549
24336997
24369907
2.50836]
2.440465]
20738213
2.517935
24599591
2.603249
2647167
2097453
2.1482175
2801913
2.848266
2.717356
2.94082%
J-OOTAAJ
3,t1%010
3.1928062
J.212310
34356956
3.04709¢
3.5633006
J.5462006
Je75064T%
J.BT09]1
4.002402
s 129995

A-110

R

1.812172
1.,820893
1,830102
1839310
1.850031
1.860780
1,872071
1.883921
) «896346
1e90336%
1,922998
1.937264
1.,952148
1,967791
1.984099
2.001140
2,018942
2,03753%
24056952
2,077229
2.098402
2.120513
2.143693
2.167719
24192910
2,219229
24266733
24.27%485
2,305549
20336997
243569907
2,4606301
24460451
2.478213
2,517935
24557551
2,603249
2.549167
2.697453
2. 7682109
2.861811
2854266
2,9178%6
2.980825
3.06744)
3. 118010
A. 192862
3.2723100
3.356956
067090
3.5423306
J.06462006
d. 1564109
J.HT74911
*,002402
6,1 IVYYSH

R

=14146861
=l.1601248
-1.,173780
~1.187833
=1.202301
=1.217202
=1.23255

'102“ﬂ37z
“1426467

~14612589
=1/0641520
=)e671573
=1.702R11

1.735301
r10769116
=1.804332
«1,861035
=1.8793})6
-1091927‘
=1.961015
-2.004657
=2+050326
=~2.099161
=2+148113
=2.200748
=24256248
=2+314413
«2.375565
=2.440247
«2.,50R8430
-2,580813
=2.056R32
.30'31’6‘
-2.823725
=2+9]151HV
=3.012488
=J.116u27
=1.22829%
=3 307470
*3.416ATa
3615129

j

/

Re

=-1.232553
=l.217202
'10202301
=1.187833
’10173780
~l.160128
=1,146861
=1+133967
=1.121432
~1¢109242
=1.,097386
«1.085853
=14074632
=1.,063711
=1.053082
=1.042734
=1.032659
=1.022848
=1.013293
'10003985
=e994917
-+ 986082
«,9717473
- 969083
'.9&0906
-495293%
-.965166
=e937591
-+930207
-e923007
=-+915986
=s909141
=.902665%
«+895955
-, 889607
- A834]6
-«877379
=e8T149]
~e865750
-,860151
- 854691
=.849367
‘-3‘5176
=oHIV1]S
=sH34180
-,829370
e 82068
-o820111
- 8150657
“s811318
-.807089
=e802970
‘019*958
EXRA A1)}
= 791248
e 787545
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=4960906
'095293b
-0945166
=e937591
=.930207
=+923007
0915986
=s90914]
=+902665
-+ 895955
°083960’
«:883416
~s877379
=e871691
~.865750
~.860151
-.854691
»a849367
~e844176
-.43%911%
=,834180
-e829370
..82‘681
=-+¢B820111
=s815657
-,811318
=,807089
“e802970
- 798958
-+ 795051
=, T791248
=, 787545
~e 783941
*e 780435
- 777025
=e773708
=sTT0484
'0767351
s T64308
-+761352
=e 750482
= e 155698
-, 152997
~s 750380
e TATHAS
= TASINTY
=, 143010
- 740711}
=4 T3R490
=s 736344
s 7342743
’0732277
'073035‘
~e 7280503
- T2672Y%
~eT25017




]

167.50
168,00
168,50
169,00
169.50
170.00
170,50
171.00
17190
172,00
172.50
173,00
173,50
174.00
174,59
175,00
175459
176.00
176,90
177.00
177.50
178,00
178,50
1719.9¢C
179,50
180.00

R

1.896346
1,909365
14922998
1937264
1.9521i48
1961191
1.9%8099
2.004149
2015942
2.031535
2056952
24071229
2,098402
2.120513
20143003
2.107719
7.192910
2.219229
2.2490733
2215488
20305549
2336997
239907
?o§°§351
2.40005]
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4.238896
4,450515
4.6206507
4.813125
5.02%798
50262220
5.51947)
S5.805686
64125966
6,480KYd
6895965
1.364161
1906878
Ho536240
94232962
10.179643
11.276251
12.647783
14,412017
16.745305
20.051066
25.006139
33.249813
49,739961
99,215%40

A-111

A

4,288396
4,450515
4,626507
4,818825
5.029798
9.262220
5,519471
5.805084
6.125966
6,086698
6.895965
7.363161
7.904878
8,536240
9.282962

10,179643

11,276261

12,647733

16,412017

16.765305

20,0610

25,006139

33.,249813

49,739961

99,215940

L.

=3.763050
=3.927646

=4,104572
=9e297THS
~44509608
=4.T62R39
~5.,0008%8
=5,287799
=5.608767
=35,970146
=6+340018
«6.848740
‘1.390023
=-8,021872
=8.,769040
=9,666129
~10.763115
=12.134967
=13.39949]
=16.253030
=19.549004
«24,49425¢0
«32.7380€0
~49,228305
«98.70434)

R

= 783941
-, 780435
- 7T7702%
-e773708
2770484
~s767351
-e 766308
«.T761352
=: 758482
=,755698
-+ 752997
~+750380
-u." ’8‘3
=-e 749387
-.7‘3010
0.7‘0111
=+738490
=e736344
-o 734273
732277
=¢730354
-s 728503
-, 726725
= 725017
«s 723379

LA

«e723379
=,721811
'0720312
'0716881
=, T17518
=, 716222
714992
~¢713829
-s71273)
'.711696
=.T7T10730
=« T09820
=,70898b6
=o 708209
«e 707496
=, 706840
-s 706258
©.705733
-, 705271
-070‘670
*, 704531
-.70‘25‘
«.704039
-.703885
«,703793
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FIGURE A-1). DIFFRACT:ON COEFFICIENTS
(@ * 15 deg, n = 3/2 ¢+ o/nr,
R = -0.713422)
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0.00
«59
1.170
190
72.00
2450
3,90
3.9)
‘.oo
4,50
9,00
550
6,0"
6.50
T.00
T.90
8.90
R,50
9.00
959
10.00
10.50
11.00
11.9
12.090
12.50
13,00
13.92
18,99
16,90
15.90
15,50
16,00
16,50
17.09
17,50
1n 00
18,99
19.%0
19,59
20,00
20,951
21.00
21,50
22,00
22.%2
23,00
2300
24.09
r {98 1
4%.90
2%.590
25,00
M.
2t.20

TABLE A-14.

A-113

DIFFRACTION

(@ = 15 deg, n = 3/2 + a/m,

R

'o"°173
-, 738312
-.730323
.o 7341405
--7’3‘5’
weTdlonp
=.T30012
’0728033
- T2120]
e 7234957
=e724129
- 7235%0
=o T2244%
=« 721806
=-o 120232
~e 719922
-s 7180177
ey 11 THYD
=717 78
'0110526
'.1‘5’33
=e 15605
e 714939
=,T)45306
s T101Y9Y
‘-.'13917
-eT13/v0
- T1354%
--'13*53
‘-7!:’22
=g 113423
o 713583
-.713'00
e 11 3V17
--llﬁlVS
e Tl0%48
= T10Y39
= 7T15%9%
0.715"33
ey, Ti0032s
wolililA
e Tl 7dvn
-, Tiad7?
‘.719322
.1740.4'
wolC)n0
o, 722004
«e 723350
a tealey
oo TEDYS !
‘-74'(ﬁ'
PO FITEY]
~oTau??
.-"l3‘9

b

=, 744116
-, 746199
'o’QU357
o 159592
.o 152919
« 755295
'0757760
-e 76031/
o 162950
'076566)
=s 16BABL
- 771352
= 172325
= T7734%6
=, 789537
-e 7833179
LI
= 170544
'079‘070
'0797b93
-,801410
.o 80524
-.d39110
-,813206
-oal13~5
-,82159/
- 8295960
=,830438
-.832032
“.8397e0
-, da35n8¢
-.569552
=e850630
. B9VYNAY
--655200
-.ﬂlOﬁHU
-, 8763)0
- 8RL0J7
-.”"490‘
P LI T ¥
.o F0UuPNS
= V3bb e
V1321
.-91*925
9206406
-V i34y
“eVel9v]
£rs 11 Y0
.."s&la‘
XS L Y1 b1}
= 971938
-."o‘,.
~oINYHN P2
’070’2)‘

Re

=.T44116
=, 746199
= 748357
=, 7150592
= 7952905
=-e 755275
*. 157706
=.T769317
~e 762950
=,765606
*.T68466
-, 771352
o TT4325
=.T777386
- THQS37
= 783779
'07871)‘
=, 790544
=, 7940170
=, 797693
“.801416
-.805201
=.809170
-.813204
=.817345
-,8215917
-.825750
~+830438
=,435032
=.839740
-, 444582
-,849542
=.854613)
=, 8593
-.155230
= 8704848
=.8760316
=.8R2087
c. 880004
- R94072
“a Q21
. Ynaste
-, 7132106
. 91992%
“. 926104
-, 93345y
-.'.19‘,
‘.9665]0
-, 95012
91921
., 971944
98010
~.YARYN2
- 99123

COEFFICIENTS

R, = -0.713422)

%

=98.825063
~89,296633
=32.788346
=24.535208
«19.585619
=10.28n048
=13.929909
*120163409
«10,789997
-90691"3
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6e4Tl409)
6+113414
5,792627
5.505942
Se248267
S5.019404
4.804030
4611327
44434965
44212987
44123137
3,995408
3.,85/93
3739226
3.628029
3.525412
3.6423882
34338437
3.293942
Y.175126
3.098567
3,021693
2.9607068
20801492
2.,831594
2+ 780431
24726983
2.0195048
2621246
2.581011
2.536992
24495052
2.455063
2.410910
2.380608%
2355092
2.312439
2280063
7250226
2.2211017
20173609
?.1003861
FES LA L
2:1l0599
2,093021
2.070917
P«008Y43
2024204
2«03892%
ey
19731047
1e¥230¥7
jevivda)

R

148563120
1.68580189
1837824
1426005
1.314718
1.803946
1793675
1.783890
1.774580
1.76%733
1757336
1749380
1.741%454
1e736149
1725057
1.721770
1719879
1710379
1.705262
1.790%22
1.69615%
1.69215%
1.088518
1.68%239
1.682316
1679743
14677520
1.579642
1074109
1672918
1.672069
1671559
1.671390
1.6715%9
1.6720069
1.672918
1.674109
14679642
14677520
1.679743
1.6323]10
1.689239
1.544518
1.59215%
1.596155
1. 100522

- 1e705262

1.71037y
1713879
1721170
147208057
1730749
1+741054
1. 799380

- 1e757336

1676%733
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R

1.863120
1.,850149
1.837824
1826005
1.814718
1,8039%06
1.793675
1.783890
1,7764580
1.765733
1.7573136
17493480
1,741854
1.736749
1728057
1,721770
1.719879
1.710379
1.7052062
1.700522
14696158
1,6921595
1.688518
1.685239
1,682316
14679743
1677520
1,675642
1.674109
1.672918
1,672089
1.6715%9
1.671390
1.671559
1.672009
1.672918
1,674109
1.675642
1.677520
1.679743
1642316
1.685239
1,6885)8
1592155
1.696159%
1.700%22
1.705202
1.7103/79
1.715879
17217170
1,728057
1eT30 7Y
leTA HHS
1.,749380
1757336
1765733

L]

'0774325
~e777386
=« 780%37
= 783779
-:787114
=e790544
~e 794070
=a797693
-,801416
=¢805241
=+B809170
=+813204
=+817345
=e821597
=+825960
=«830438
‘0835032
=e839746
‘0504582
*e349542
~+854630
=.859849
=+865200
=+870688
=.B876316
=e8H2087
~«BA8004
-.894072
=+900294
“v906674
-,913216
=+%19925
'092630‘
~+941093
‘-9‘351‘
-.936124
=+963931
=e971938
‘093015‘
=+ 9818582
=e997231
~1,006106
=1.01521%
=1.024565
=1+034163
=1.044C17
=1.054137
=].0%4529
=1+075206
=l.086171
=1l.097440
-1.109022
“l.120927
=1e133107
-‘.“5153

R

=7+412917
=6¢870999
=heb01641
=5.991236
=5¢629378
«5.307974
=5.020635
~60762250
~4,528680
=4+31694]1
=6+123036
~3+.94583%5
~3.782989
=3+63281%
=3+693928
-3.365112
=3¢245322
=34+133656
-3.029327
~2+931646
=2+840008
=2.753880
«24672789
=2+596314
=2+.524080
=2+455756
=24391032
=2.329646
=24271350
=2+215v23
-24163165
~2¢112894
‘2006‘9‘3
=2.019162
=1e97541]
=1e933553
~14833501
-1eH855119
=-1.818317
«1.783004
«]e749096
=1e7165]4
=].635187
‘10655046
=1026029
1968079
=1%571140
=1.545163
=1.520100
~1:495906
=1+472%41
1449965
“1e428163
=1.4070139
«]s386622
=1+3608542
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2163165
=2+112894
'2006“943
~2.019162
=1.975411
14933563
=1.893501
=1e8%5119
'l0818317
«14783004
=17490906
=1.716514
~1,685187
=1,655046
14626029
=] 4598079
=1e571140
=1+545163
=1.520100
=) +495906
=1+47254]
=1,449965
=1462R143
=1,607039
=1,386622
=]¢366862
“1¢347730
=1432919Y
=1+4311244
=1+293841
=1,276967
=1.260602
~1.244724
=14229315
‘10214357
~1.199832
~1.18572%
=1e17201Y
~1.158699
=14145753
~1.133167
~1.120927
~1.109022
=1.097440
~14086171
=1.075204
~1.066529
«1,054137
~1.044017
~1e034]63
~14024565
=1.01521%
~1.006106
-,997231
weOBRLHEZ
~:980154

b




a2

139,59
140,90
149,50
141,00
141,50
142,00
162,50
143,00
143,50
144,00
144450
1’05-00
145,50
146,00
146,50
147.00
147.59
148,00
148,59
149.00
149,50
150.00
150450
151,00
151450
152.00
152,50
153.00
153,50
156,00
154450
155.00
155,990
154,00
156459
157,00
157,50
154,00
158.50
159.00
159.50
160,00
160,390
161.00
161,590
162,00
1652459
163,00
163.50
164,09
166,510
165.0"
165,90
166,00
166,590
167,00

E

19204881
1.905493
1.890751
1870534
1.803120
1,833189
1.837424
1.1826V05
1.814718
1.803946
1e 793075
1e 783890
147 /8980
16755733
1.757336
1749380
1.741454
1734749
1728057
1721770
1.,715d179
1. 710379
1705262
1.700522
1696155
1692155
1.6843518
1.6¢5239
1.6832316
1e619743
1.677320
1675042
1e574109
1e612718
1672069
le6T19599
1071390
1.671559
1.,672009
1672918
16676109
1575042
16717520
1e679743
1.682316
1919239
1ebdin]n
1.672155
1e67013%
10700332
1. 705202
17133109
VeT19819
1128010
14724957
1740109

B

1776580
1.783890
1.79367%
1e8039%46
1.316718
1.826005
1.8371424
1e85018Y9
1853120
1876634
1eH90751
14905493
1.,920881
14936941
1.953697
1e971117¢7
1989409
2.,003425
2.02H258
24048943
2.070517
2.09302)
24116498
2.140995
2e16650]}
20133249
2.221117
24250226
2e240643
24312439
243455692
2.3%30485
2.410910
2.‘55063
2699052
2493064992
2.531011
2.627246
R.679H48
2.726983
27891831
2.837/594
2.891492
2960768
3,027693
3.098567
3173726
3.253542
3.338437
J.A2H8482
3.523412
3 624629
3,134224
3.u31v81
K Lr101
4,123731
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Ry

1.774580
14783490

1.793675
1.803946
1.814718
1.826005
1.837824
1.850149
1.863120
1.876634
1¢8907o1
1.905493
1.920881
1.936941
1.953697
Leo71177
1.789409
2,008425
2.02825R8
24048943
2,070517
24093021
20116498
2,140995
74166561
2+193249
2,221117
24250226
2.280663
2,312439
24345692
24380485
2,416910
2.455063
24495052
2.536992
2.%81011
2027246
2,675l
2.7269813
2.780831
2,837594
24897492
2.960708
3,027693
3,098567
3.173726
3,253552
343384627
J.420802
3.575412
3628629
I.139226
3.4979%1
RIS L LT
4, 123727

L

=1+158699
=1.172019
=] +18572%
=1,199832
=1+214357
=-1.229315
-] s246T24
=1:4260602
~1.276967
«1+29384]
=1¢311244
=1+329199
-1,347730
~1.366R62
=1+386622
~14407039
=1.428143
=1.449955
=1447254]
=10495906
=14520100
w]le345163
=1+4571140
«1,3598079
=1+626029
=1.655046
-1,685187
~1.71651¢
=16749096
-1,783004
~1.81R317
=1.8%5119
-1,893501
=1.233563
=14975411
=2.019162
2064943
=241126894
=2¢163165
=2.215923
=2+271359
=2¢329646
-2¢391932
-2+455754
=2.524080
=2¢59631¢
=2.672789
=2+ 753880
=2.840008
“24931646
=3.029327
=3.133454
=3.205228
303658112
=3.,491928
“3063?*15

Re

e

=10347730
«1.329199
'10311244
=1.293841
=1.276%67
=-1.260602
=14244724
=1+229315
~1.214357
=1,199832
‘10185725
=1.172019
~1,158699
'1-1‘5753
~1.133167
=1.120927
=1.109022
‘10097440
~14086171
=1+075204
~1.064529
=1+054137
=1.044017
~-1.036163
=1.024565
=1.015215
‘1.006106
-+997231
-~ 988582
-+9801546
=e971938
=+963931
- 956124
«+s945514
-+941093
=-.933859
-, 926804
-0919925
’0913216
e 906674
=-e900294
«2 894072
o REHO04
- B820RT
- AT6316
-.870688
-e865200
-, 859849
= 856630
- 869542
- HO6582
=s839746
'.835032
~s830438
= RPSY6C
= 821597
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=.971938
=e963931
=e956]12¢
*»e948514
=e941093
=-,933859
~e926804
=.919925
-,913216
-s906674
~e900294
e 894072
-, 888004
-.882087
~e876316
-+870688
-«865200
-,859849
*=¢854630
=e 849542
'0844582
=+839746
-+835032
~,830438
=.825960
~e821597
=oB17345
-+813204
=«800170
=+805241
=.801416
- 797693
'0796070
=s 790544
~«78711%
-, 783779
= TRO537
=.777380
=.774325
-e771352
= 768466
“e 765660
=+ 762950
~s 760317
-s 757766
=+ 755295
=+ 752900
‘0750592
= T4B3ST
‘.7‘6199
=eTa4110
s 742108
wo TG4OLTH
=+738312
=e 736523
'073‘805
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!
§
¥
?
8 R R Ry R R b
167,50 1.741854 4,272987 4,272987 «3.782980 «eB817345 =¢733]157 ’ ;
168.00 1.749380 44434965 44434965 «3.945835 =¢813206 =s731580 i ;
168,50 1.757336 64611327 4,611327 -44123036 ~.809170 =,730072 ﬂ
169,00 1765133 4,804030 4,804030 ~4¢316541 =e805241 ~e728633 :
169,50 1774989 5.015404 5,015404 44528480 ~eB016416 727261
170.00 17834890 5.248247 5248247 “44762250 e 797693 =~ 725957
170,90 1.,79356175% 5,50%9942 5,505942 =5,020635 - 794070 =,724720 *
171.00 14803746 5,792627 54792627 5307974 2790544 =+ 723550
171450 1e.8l4718 6s1134614 6.113414 -5e629374 -e78711¢ =eT22445
172,00 - 1,82590% 6.,474691 6,47469]1 =5.991236 ~+ 783779 o 721406
172.50 1.8370824 6884552 6,8R84552 50401641 -+ 780537 =e720432
173.00 1.8501489 7353401 74353401 -64870999 =e777386 -e7195%22
173.50 1.863120 7.894846 7.894846 -Te412917 - TT7432% - T18677
174,00 1.376034 8.527028 8.527028 =3,045537 -e771352 - T17896
174450 14830791 9.274690 Y.274690 =3.793600 e T68466 =e717178
175.00 14905493 10.172467 104172467 =9.691743 - 765666 ~e716524
175,59 1.920481 11.270389 11.270389  =104789997" ~e 762950 -+715933
176.00 1,935941 124543505 12,643505  «12,163409 e 760317 s 715405
176.50 14953097 14409744 144409746  =13.929909 ~e 757766 ~e714939
177,00 1.971177 164753657 16.765657 ~16.286048 -+ 755295 =e714536
177,50 14939999 20.06%037 20,065037 =19,585619 -+752905 =,71419% ;
178,00 2,008425% 254015470 25,015470 =244536208 ~e750592 «eT13917 !
178,50 2.023258 33.2567985 33,267986  ~32.788846 -+ 748357 ~e713700 ;
179,00 240948743 49,77%687 49 ,715687 =434,296633 -eT46199 =+T13545 :
179,50 2.070917 994304064 99,304064 ~93,825063 -sT44116 =-a713453 4

180.00
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